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FROM  THE  PREFACE  TO  THE  FIRST  EDITION. 


In  the  preparation  of  this  volume  it  has  been  the  purpose  of 
the  author  to  present  as  adequately  as  might  be  the  practice  of 
Orthopedic  Surgery  of  the  present  day. 

The  student  of  this  subject  is  especially  concerned  with  the 
mechanics  of  the  human  machine  with  its  development,  with  its 
capacity  at  different  periods  of  life  and  under  varying  conditions, 
and  iivith  those  affections  that  lead  to  deformity  or  that  otherwise 
impair  its  usefulness.  He  is  concerned,  moreover,  not  only  with 
the  local  and  immediate  effects  of  disease  or  disability,  but  with 
its  general  influence  upon  the  entire  mechanism,  and  with  its 
ultimate  consequences  as  well. 

Orthopedic  Surgery  occupies  a  broad  field  and  one  of  very 
great  and  general  interest.  Its  most  distinctive  advance  in  recent 
years  has  been  toward  the  prevention  of  deformity,  an  advance 
that  has  been  made  possible  by  the  better  understanding  of  its 
predisposing  and  exciting  causes.  As  a  natural  consequence, 
treatment  has  become  more  direct,  more  simple,  and  more  effec- 
tive.    It  has  been  the  purpose  of  the  author  to  emphasize  this 
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aspect  of  the  subject,  which  b  of  the  greatest  importance  to  the 
general  practitioner,  who  so  often  has  the  opportunity  to  recognize 
disease  or  disability  in  its  incipiency,  when  its  progress  may  be 
checked  by  timely  treatment. 

He  has  endeavored  to  present  Orthopedic  Surgery  as  far  as 
possible  objectively,  and  in  a  manner  that  has  proved  acceptable 
to  students  and  practitioners  in  clinical  teaching.  Thus  the 
selection  of  each  subject  and  the  space  that  has  been  allotted  to 
it  has  been  determined  primarily  by  its  relative  importance  in 
the  actual  work  of  orthopedic  clinics.  He  has  been  at  some 
pains,  also,  to  outline  methods  of  examination,  to  explain  the 
phenomena  of  the  symptoms  and  so  to  describe  and  to  illustrate 
the  causes  and  effects  of  disease  and  disability  as  to  indicate,  in 
natural  sequence,  the  principles  of  treatment;  but  the  particular 
methoils  of  the  application  of  these  principles,  which  have  been 
described  in  detail,  are  always  those  that  have  been  tested  by 
personal  experience. 

Although  this  book  is  designed  particularly  for  students  and 
practitioners  of  medicine,  the  author  has  included  statistical  and 
other  data  which  he  hopes  may  prove  of  interest  to  his  fellow- 
workers  in  this  special  field. 

The  author  desires  to  express  his  obligation  to  the  gentlemen 
who  have  assisted  him  in  the  collection  of  statistics,  and  other- 
wise, whose  names  are  mentioned  in  the  text;  to  Dr.  L.  W.  Ely 
and  to  Mr.  W.  P.  Agnew  for  timely  photographs,  and  especially 
to  the  Trustees  of  the  Hospital  for  Ruptured  and  Crippled,  for 
the  facilities  that  have  been  afforded  him  in  the  preparation  of 
this  work. 
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ORTHOPEDIC    SUEGEEY. 

CHAPTER  I. 

TUBERCULOUS  DISEASE  OF  THE  SPINE. 

Synonym. — Pott's  disea^. 

Pott's  disease  is  a  chronic  destructive  process  of  the  bodies 
of  the  vertebrae.  The  spine  bends  at  the  weakened  point,  and 
the  upper  part,  sinking  downwanl  and  fon^'ard,  throws  into 
relief  one  or  more  of  the  spinous  processes  at  the  seat  of  the  dis- 
ease; thus  an  angular  posterior  projection  is  formed.  It  is 
called  Pott's  disease  because  such  deformity,  accompanied  by 
pain  and  sometimes  by  paralysis,  was  first  described  accurately 
by  Percival  Pott,  in  1779.  Angular  deformity  is,  however,  simply 
the  evidence  of  destruction  of  a  portion  of  the  anterior  part  of 
the  vertebral  column.  Thus  it  might  be  the  result  of  fracture, 
or  of  the  erosion  of  an  aneurism,  or  of  malignant  disease,  or 
s}'philLs,  or  other  pathological  process;  but  defonnity  from  such 
causes  is  not  now  included  under  Pott's  disease,  nor  is  the  term 
now  synonymous  with  deformity.  In  the  modem  sense  it  sig- 
nifies tuberculoiLs  disease  of  the  bodies  of  the  vertebrae,  of 
which  the  early  symptoms  may  be  detected  and  of  which  the 
deforming  effects  may  be  checked  and  even  prevented  by  proper 
treatment. 

The  compression  and  collapse  of  the  affected  parts  cause  the 
characteristic  angular  projection  at  the  seat  of  the  disease 
(Fig.  2).  If  one  vertebral  body  is  destroyed  the  projection  will 
l)e  sharp;  if  several  are  implicated  it  will  be  less  angular,  and 
if  one  side  of  a  Inxly  breaks  down  l)efore  the  other  there  may 
l)e  a  lateral  as  well  as  a  posterior  distortion. 

The  size  of  the  defonnity  and  its  effect  upon  the  individual 
depend  in  great  degn^e  upon  its  situation.  If  the  disease  is 
at  either  extremity  of  the  spine  the  angular  projection  is  slight 
liecause  the  area  of  the  spine  directly  involved  in  the  deformity 
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is  small  compared  to  that  which  is  free  from  disease  (Fig.  5). 
But  if  the  centre  of  the  spine  is  affected  the  opportunity  for 
defonnity  is  great,  because  the  entire  column  may  enter  into 
the  fonnation  of  the  angular  kyphosis.  In  such  cases  the  internal 
organs  are  compressed  and  the  effect  upon  the  vital  mechanism 
is  disastrous  (Fig.  23). 

Pott's  disease,  as  contrasted  with  tuberculosis  of  other  bones 
and  joints,  is  peculiar  in  its  inaccessibility;  in  its  proximity  to 
important  parts,  the  vital  organs  in  front 
and  the  spinal  cord  behind.  Finally,  in 
that  the  effects  of  disease  and  deformity 
influence  in  much  greater  degree  the  entire 
mechanism  of  the  body. 

Pathology. — ^The  minute  changes  that 
characterize  tuberculosis  of  bone  in  gen- 
eral are  described  in  Chapter  V. 

The  first  indication  of  the  disease  is 
usually  found  in  the  anterior  part  of  a 
vertebral  body  just  beneath  the  fibroperi- 
osteal  layer  of  the  anterior  longitudinal 
ligament.  From  this  point  the  granulation 
tissue  advances  along  the  front  of  the  spine, 
and  following  the  course  of  the  bloodvessels 
it  invades  the  adjacent  vertebral  bodies. 
In  other  instances  the  process  may  begin 
in  the  interior  of  a  vertebral  body,  most 
often  in  several  minute  foci  near  the  upper 
or  lower  epiphysis.  These  coalescing,  gradu- 
ally enlarge,  forming  a  cavity,  surrounded 
for  a  time  by  unbroken  cortical  substance, 
„ffhrr:i::::di:<S:i  wUch  Anally  colUpses  under  the  pressure 
lumbar  vertebr»— with  the  of  the  superincumbcnt  Weight.  Occasiou- 
rw^ong   eormity.    (    -    ^jj^    ^j^^    discasc    advanccs    beneath    the 

anterior  ligament  without  implicating  deeply 
the  substance  of  the  bone — a  fonn  of  tuberculous  periostitis, 
"spondylitis  superficialis." 

The  intervertebral  disks  appear  to  offer  some  resistance  to 
the  extension  of  the  disease  from  one  vertebra  to  another,  but 
when  the  bone  is  destroyed  on  either  side  they  quickly  disin- 
tegrate and  disappear.  The  posterior  part  of  the  spinal  column 
usually  remains  free  from  disease,  with  the  exception  of  the 
pedicles  and  articulations  that  may  be  in  direct  contact  with  it. 
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more  rapidly,  destroying  the  bone  or  other  tissue  with  which 
they  come  in  contact.  There  is  the  usual  retrograde  metamor- 
phosis to  cheesy  degeneration,  and  very  frequently  liquefaction 
and  abscess  formation  follow. 

As  a  rule,  in  those  cases  of  moderate  severity  that  come  to 
autopsy  during  the  progressive  stage  of  the  disease,  one  finds, 
on  dividing  the  thickened  tissues  in  front  of  the  spine,  a  cavity 
the  walls  of  which  are  lined  with  granulation  tissue  in  various 
stages  of  degeneration,  and  containing  puriform  fluid.  The 
adjoining  vertebral  bodies  present  a  worm-eaten  appearance, 
and  one  or  more  of  them  is  partially  destroyed.  Small  frag- 
ments of  necrosed  bone,  "bone  sand,"  may  be  recognized,  and 
occasionally  sequestra  of  considerable  size   are  present. 

If  the  disease  begins  in  the  interior  of  a  vertebral  body  it  may 
extend  backward  as  well  as  forward,  and  forcing  its  way  into 
the  vertebral  canal  it  may  press  upon  the  spinal  cord,  and 
even  before  deformity  is  apparent  involve  its  coverings,  thus 
causing  paralysis  of  the  parts  below.  Less  often  pressure  on  the 
cord  may  be  due  to  the  presence  of  an  abscess  or  to  a  projecting 
fragment  of  bone.  The  calibre  of  the  spinal  canal  may  be  con- 
stricted somewhat  by  the  pressure  of  the  superincumbent  weight 
upon  the  softened  and  thickened  tissues  at  the  seat  of  disease;  but, 
as  a  rule,  its  capacity  is  not  directly  lessened  by  the  angular  dis- 
tortion, nor  does  the  degree  of  deformity  directly  influence  the 
frequency  of  paralysis. 

Although  the  disease  may  begin  in  multiple  primary  foci  of 
infection  over  an  extended  area,  or  in  two  or  more  distinct  re- 
gions of  the  spine  simultaneously,  yet  clinical  observation  seems 
to  show  that  it  is,  in  most  instances,  originally  confined  to  one 
or  two  adjacent  bodies.  From  this  central  point  it  may  extend 
in  either  direction  until  half  the  spine  is  implicated;  but  in  ordi- 
nary cases  the  final  area  of  deformity  and  rigidity  shows  that 
from  three  to  six  bodies  are  more  or  less  involved  before  cure  is 
established. 

If  the  disease  is  limited  in  extent,  the  eroded  surfaces  of  the 
adjoining  vertebrte  may  come  into  direct  contact;  but  if  several 
vertebral  bodies  have  been  destroyed,  the  upper  portion  of  the 
spine  as  it  sinks  downward  is  often  displaced  backward,  so  that 
the  anterior  aspect  of  one  or  more  of  the  upper  segments  may 
be  apposed  to  the  superior  surface  of  the  first  body  of  the  lower 
section  (Fig.  3).  Less  often  there  may  be  forward  displace- 
ment of  the  upper  part  upon  the  lower  (Fig.  1). 
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At  all  stages  of  the  disease  resistance  to  its  progress  and  efforts 
at  repair  are  evident  in  the  affected  parts.  When  this  resist- 
ance overbalances  the  tendency  to  degeneration  its  progress  is 
checked. 


Flo.  8 


Fio.  4 


£.. 


Deatmctiun  of  the  bodies  of  the  third. 
fourth,  fifth,  azth.  and  Mventh  don>al  ver- 
Uhnt;  partial  dest ruction  of  three  others. 
(Menard.) 


The  deformity  corrected,  showing  the 
area  of  the  destructive  process.     (Menard.) 


Repair  is  accomplished  occasionally  by  contacl  and  solid 
union  of  the  adjoining  surfaces  of  softened  bone;  but  usually 
the  anchylosis  is  in  part  fibrous,  in  part  cartilaginous,  and  in 
part  bony,  and  this  union  may  l)e  further  strengthened  by  a 
callous  formation  from  tlie  thickened  tissues  about  the  seat  of 
the   disease.    In    many   instances   the   articular   processes,    the 


%%^ 


22  ORTHOPEDIC  SURQER 7 

pedicles,  and  lamina;  l)ecoine  anchylosed  before  repair  has  ad- 
vanced appreciably  in  the  anterior  portion  of  the  column. 

Cure  may  be  absolute,  as  when  no  vestige  of  the  disease 
remains;  it  may  be  practically  assured,  as  when  the  diseased 
products  undergo  calcareous  degeneration  and  are  shut  in  by 
a  layer  of  solid  bone.  In  other  instances  the  disease  becomes 
quiescent  or  but  slowly  advances,  showing  its  presence  by  ex- 
acerbations of  pain  or  by  the  formation  of  an  abscess  long  after 
active  symptoms  have  ceased. 

Etiology. — ^The  etiology  of  tuberculosis  of  the  spine  does  not 
differ  from  that  of  tuberculosis  of  other  bones;  the  subject  is 
considered  in   Chapter  V. 

Relative  Frequency. — ^Tuberculosis  of  the  spinal  colunm  is 
more  common  than  of  any  other  single  bone  or  joint,  as  might 
be  expected  from  its  greater  area.  This  is  illustrated  by  the 
statistics  of  tuberculous  disease  treated  in  the  out-patient  depart- 
ment of  the  Hospital  for  Ruptured  and  Crippled  during  a  period 
of  twenty  years,  1885-1904. 

TuberculosiB  of  the  spine     .......        4299  osaes. 

of  the  hip 3329      " 

**  of  other  joints  inclusive  ....        3222      ** 

Total 10.850 

Also  by  statistics  of  the  Boston  Children's  Hospital  for  a  similar 
period,  1869-1888: 

Tuberculosis  of  the  spine     .......        1804  cases. 

**  of    the  hip,    knee,  ankle,  shoulder,   elbow,  and 

wrist  combined    ......        1856      *' 

Total 3720 

Age. — Pott's  disease,  although  far  more  frequent  in  the  middle 
period  of  childhood,  from  the  third  to  the  tenth  year,  may  occur 
at  any  time  from  earliest  infancy  to  extreme  old  age. 

In  a  series  of  1259  consecutive  cases  of  tuberculosis  of  the 
spine  collected  from  the  records  of  the  out-door  department 
of  the  Hospital  for  Ruptured  and  Crippled,  analyzed  by  Drs.  R. 
T.  Frank  and  C.  Gunter,  the  ages  of  the  patients  at  the  supposed 
time  of  onset  of  the  disease  appeared  to  be  as  follows: 


I^Ns  than  1  year    . 
Between    1  and    2  year* 
3     ••      6      " 
tt     ..    10      .. 
11     ..    20        • 
21     ..    30 
31     ..    gy 

Over  60 


176  = 

14.2 

627  - 

50.2 

234  -- 

18.3 

89  - 

7.2 

43  - 

3.5 

31  «= 

2.6 

11  - 

0.8 
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ITie  youngest  patient  was  two  months  old,  the  oldest  seventy- 
one  years. 

ITiorndike/  of  Boston,  from  the  records  of  the  Boston  Chil- 
dren's Hospital  for  thirteen  years,  1883  to  1896,  collected  115 
cases  of  tuberculosis  of  the  spine  in  children  of  two  years  or  less. 
Seven  of  these  were  less  than  six  months,  and  twenty  were  under 
one  year  in  age. 

Howard  Marsh'  has  called  attention  to  Pott's  disease  of  the 
aged,  and  cites  three  cases  in  subjects  of  sixty  or  more  years 
of   age. 

Sex. — Sex  exercises  comparatively  little  influence  on  the  lia- 
bility to  disease  of  this  region.  Of  3797  cases  collected  by  Mohr, 
Gibney,  Fischer,  Taylor,  and  Bradford  and  Lovett,  quoted 
by  Hoffa,  2045  were  in  males  and  1752  were  in  females.  Of 
1367  cases  collected  by  Frank  and  Gunter,  708  (52  per  cent.) 
were  in  males  and  659  (48  per  cent.)  were  in  females;  and  in 
2455  cases  tabulated  by  Knight,  1329  were  in  males  and  1126 
in  females.  Of  these  combined  cases  from  the  Hospital  for 
Ruptured  and  Crippled,  3822  in  number,  53.2  per  cent,  were 
in  males  and  40.8  per  cent,  in  females. 

The  Situation  of  the  Disease.— The  dorsolumbar  section  of 
the  spine  is  most  often  affected.  Cervical  disease  is  compara- 
tively infrequent. 

In  the  series  of  1355  cases  from  the  records  of  the  Hospital 
for  Ruptured  and  Crippled,  the  attempt  was  made  to  locate 
the  origin  of  the  disease  by  the  most  prominent  spinous  process 
in  the  tracing.     The  following  are  the  conclusions: 

first    . 

Second 

Third  . 

Fourth 

Fifth   . 

Sixth  . 

Seventh 

Eichth 

Ninth 

Tenth 

Eleventh 

Twelfth 

100  854  317  13 

No  deformity.  cer\ical    .........       2 

dorsal 31 

lumbar .  .  .22 

55 

Disease  in  two  rmdons  of  the  spine    .......     16 

*  Tnu^Mtctions  Americaq  Orthopedic  Assocvitton,  1896,  vol.  ix.      ^  Ibid.,  1891.  rol.  iy* 


TM»/. 

Dorso/. 

Lutiibar. 

3 

26 

94 

13 

3 

43 

96 

15 

42 

64 

20 

46 

57 

13 

49 

6 

22 

76 

24 

82 
97 

92 

110 

71 

.. 

120 
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Similar  statistics  are  recorded  by  Julius  DoUinger/  of  Budapest, 
of  700  cases  of  Pott's  disease.  Of  these  the  situation  of  the  pri- 
mary disease  could  be  ascertained  in  538.  In  63  the  disease 
was  of  the  cervical,  in  321  of  the  dorsal,  and  in  154  of  the 
lumbar  region. 

The  relative  frequency  of  disease  of  the  different  dorsal  and 
lumbar  vertebrae  was  as  follows: 


Hnt   • 

Second 

Third  . 

Fourth 

Fifth  . 

Sixth  . 

Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 


Dortai, 

Lumbar. 

6 

69 

7 

37 

12 

31 

10 

17 

19 

10 

17 

33 

36 

36 

43 

38 

64 

321  154 


The  proportionate  length  of  the  different  sections  of  the  spine 
at  the  age  of  five  years  is,  according  to  Disse:* 

Cervical 20.2 

Dorsal 45.6 

Lumbar 34.2 

100.0 

If  this  be  contrasted  with  tlie  percentage  of  the  cases  of  disease 
of  each  section,  it  will  show  that  the  frequency  of  the  disease 
in  the  different  regions  of  the  spine  does  not  correspond  to  the 
area,  as  has  been  suggested,  but  that  it  is  proportionately  much 
less  frequent  in  the  cer\^ical  and  much  more  frequent  in  the  dor- 
sal region. 

DoUinger.  Frank  and  Ounter.  Area. 


Cervical     . 

.      11.7  percent. 

Cervical      . 

7.7  per  cent, — 20.2 

Dorsal 

.     69.6  ••      •• 

Dorsal 

.  66.4   ••     ••     —46.6 

Lumbar 

.     28.6  "      •• 

Lumbar 

.  25.6   ••     ••     —34.2 

This  may  be  explained  apparently  by  the  greater  strain  to 
which  the  middle  and  lower  parts  of  the  spine  are  subjected,  as 
well  as  by  the  relative  proportion  of  cancellous  tissue  which  offers 
the  opportunity  for  infection. 

It  may  be  noted  in  this  connection  that  the  proportionate 
length  of  the  sections  of  the  spine  changes  somewhat  with  the 
age,  as  is  illustrated  by  the  following  table,  the  scale  being  1000 :' 

1  Die  Behandlunc  der  Tuberculosen  Wirbelentsundung,  Stuttgart,  1898. 

3  Skeletlehre.  1896. 

s  Moser,  in  Yoachimsthal's  Handb.  der  Orth.  Chir.,  1905.  p.  521. 
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OarvieaL  Tkorade.        Lumbar. 

At  birth 240  490  260 

Throe  years 214  479  906 

Flveyeen 206  486  308 

Eleven  years 209  500  290 

Fourteen  years 216  600  284 

Adult 195  482  323 

Prognosis. — The  prognosis  in  tuberculous  disease  is  discussed 
in  Chapter  V.  Pott's  disease  is  the  most  dangerous  of  all  the 
tuberculous  affections  of  the  bones  or  joints,  as  would  be  ex- 
pected from  the  relative  importance  of  the  structure  affected 
and  of  the  parts  lying  in  contact  with  it. 

It  is  e\'ident  also  that  the  degree  of  deformity  and  its  situa- 
tion have  a  direct  influence  on  the  prognosis.  In  disease  of 
either  extremity  of  the  spine  the  direct  deformity  is  insignifi- 
cant and  the  secondary  effect  upon  the  trunk  is  slight. 

In  the  tj'pical  "hump-back"  deformity,  however,  the  con- 
tents of  the  thorax  and  abdomen  are  necessarily  compressed; 
the  bloodvessels  are  distorted,  and  the  calibre  of  the  aorta,  which 
is  more  directly  affected,  is  often  much  diminished;  respiration 
is  made  difficult,  and  the  circulation  is  impeded;  as  a  conse- 
quence, the  heart  is  usually  hypertrophied  and  valvular  insuffi- 
ciency is  not  infrequent.  Thus  the  vital  functions,  which  are 
carried  on  at  a  disadvantage  even  under  favorable  conditions, 
become  impossible  under  the  added  strain  of  unfavorable  sur- 
roundings, overwork,  or  disease.  It  is  a  matter  of  conmion 
observation  that  few  of  those  who  are  markedly  deformed  reach 
old  age.  On  the  other  hand,  it  may  be  assumed  that  slight 
deformities,  or  those  which  do  not  as  directly  interfere  with  the 
vital  functions,  exercise  but  little  influence  upon  the  future  well- 
being  of  the  patient. 

Although  the  absolute  mortality  of  Pott's  disease  cannot  be 
accurately  estimated,  it  may  be  stated  that  at  least  20  per  cent. 
of  all  patients  die  during  the  progress  of  the  disease  and  within 
a  few  years  after  its  onset,  from  causes  directly  or  indirecdy 
dependent  upon  tlie  local  lesion.  Some  of  these  die  from  gen- 
eral dissemination  of  the  tuberculous  infection  and  tuberculous 
meningitis;  some  from  exhaustion  following  septic  infection 
and  long-continued  suppuration,  or  from  amyloid  degeneration 
of  the  internal  organs;  some  from  tuberculosis  of  the  lungs,  and 
many  from  intercurrent  affections  that  are  fatal  because  of  the 
devitalizing  influence  of  the  disease  and  its  complications. 

The  prognosis  of  Pott's  disease  in  the  individual  case  is  in- 
fluenced by  many  considerations.     In  one  instance  the  family 
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history  is  good,  the  surroundings  are  favorable,  the  patient  is 
in  good  condition,  and  the  disease  is  in  the  early  stage;  one  is 
then  inclined  to  look  upon  it  as  an  accident,  and  hardly  considers 
the  possibility  of  a  fatal  termination;  while  in  another  case  the 
weakness  and  undervitalization  of  the  body  are  so  evident  that 
the  affection  of  the  spine  seems  but  an  incident  of  a  general  de- 
generation. 

Symptoms. — ^The  most  distinctive  sign  of  Pott's  disease  is 
deformity.  At  an  early  stage  of  the  process  there  may  be  but 
a  slight  irregularity  in  the  contour  of  the  spine,  and  if  several 
adjacent  vertebral  bodies  are  affected  the  projection  may  be 
somewhat  rounded  in  outline;  but  as  compared  with  other  de- 
formities of  the  spine,  that  of  Pott's  disease  is  characteristically 
angular,  and  as  its  cause  is  loss  of  substance,  its  formation  is 
accompanied  by  and  must  have  been  preceded  by  the  symptoms 
of  bone  disease. 

Deformity  is  thus  the  e\idence  of  a  destructive  process  that 
may  have  existed  for  weeks  or  months  even,  and  only  by  its  early 
recognition  can  the  ideal  result — the  prevention  of  deformity — 
be  attained.  The  spine  which,  although  w^eak,  is  still  straight 
may  l)e  held  straight;  but  when  the  deformity  is  present,  it  can 
be  remedied  only  in  part,  and  it  may  be  difficult  even  to  check 
its  further  progress.  For  as  the  upper  segment  of  the  spine 
sinks  forward  and  downward,  the  influences  of  compression  and 
attrition  increase  the  activity  of  the  local  process  and  aggravate 
its  effects. 

For  many  years  angular  defonnity  was  thought  to  be  the  es- 
sential sign  of  Pott's  disease,  and  even  now  the  fact  is  not  gener- 
ally recognized  that  the  detection  of  tuberculous  ostitis  of  the 
spine  in  the  early  stage  is  both  possible  and  easy,  if  one  will 
apply  the  same  methods  that  serve  for  tlie  diagnosis  of  other 
affe<*tions  not  attended  by  a  symptom  so  obvious  as  external 
deformity.  It  is  to  such  application  of  the  principles  of  differ- 
ential diagnosis  that  attention  is  called. 

The  spine  is  the  chief  support  of  the  Inxly,  possessing  a  free 
mobility  that  accomnuxlates  it  to  every  movement  of  the  trunk 
and  to  every  motion  of  the  limbs  even.  It  is  evident,  therefore, 
that  the  sj-mptonis  of  a  destructive  disease  must  be  pain,  weak- 
ness, and  impairment  of  normal  motion.  Motion  and  support 
are  not,  however,  the  only  functions  of  the  spine;  it  contains 
the  spinal  cord,  from  which  branch  the  ner\*es  that  supply  the 
organs  and  mcn^bers  of  the  body.     This  may  be  implicated  i^t 
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an  early  stage  of  the  affection  and  the  sudden  onset  of  paralysis 
may  overshadow  the  symptoms  of  the  original  disease.  In 
other  instances  the  tumor  of  an  abscess — one  of  the  common 
accompaniments  of  tuberculous  disease  of  the  bone — may  in- 
terfere with  the  functions  of  important  parts  lying  in  the  neighbor- 
hood of  the  spine,  and  peculiar  symptoms,  due  to  this  cause, 
may  attract  attention  before  the  primary  disease  is  suspected. 
Such  symptoms  may  be  misleading  and  it  is  well,  therefore,  to 
consider  them  apart  from  those  that  indicate  the  primary  effect 
of  the  disease  upon  the  spine,  considered  as  an  elastic  support. 
These  direct  symptoms  usually  precede  and  always  accompany 
the  secondary  or  complicating  symptoms,  and  upon  them  the 
diagnosis  depends. 

TTie  primary  and  diagnostic  symptoms  of  Pott's  disease  may 
be  classified  as  follows: 

(a)  Pain. 

(6)  Stiffness. 

(c)  Weakness. 

(d)  Awkwardness, 
(f)  Deformity. 

(a)  PaliL — At  first  thought,  one  might  expect  the  pain  of  Pott's 
disease  to  be  localized  at  the  affected  vertebrae,  and  to  be  accom- 
panied by  sensitiveness  to  pressure  or  even  by  infiltration  and 
swelling  of  the  neighboring  tissues;  but  it  will  be  remembered 
that  the  bodies  of  the  vertebrae  are  in  the  interior  of  the  trunk 
practically  speaking,  as  near  to  its  anterior  as  to  its  posterior 
surface  (Fig.  9),  and  that  the  products  of  the  disease  pass  down- 
ward and  forward,  rarely  backward.  Thus  sensitiveness  to 
pressure  on  the  projecting  spinous  processes  is  unusual,  and 
palpation,  except  in  the  cer\ical  region,  is  of  comparatively  little 
diagnostic  value. 

The  pain  of  Pott's  disease  is  not  localized  in  the  Imck,  in  the 
neighborhood  of  the  disease,  l)ecause  the  filaments  that  supply 
the  bodies  of  the  vertebrae  are  insignificant  parts  of  nerves  that  are 
distributed  to  distant  points — to  the  head,  to  the  limbs,  to  the 
front  and  sides  of  the  trunk — and  to  these  parts  the  pain  is  re- 
ferred; thus  "ear-ache"  or  "stomach-ache"  or  "sc»iatica"  may 
be  symptomatic  of  Pott's  disease.  The  pain  of  Pott's  disease 
is  by  no  means  constant;  it  is  induced  by  jars  or  by  sudden  or 
unguarded  movements.  It  is  often  worse  at  night,  when,  after 
the  relaxation  of  the  muscular  tension  that  has  protected  the 
part,  the  unconscious  movements  during  sleep  cause  discomfort 
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or  pain,  and  the  child  moans  in  its  sleep,    or   is  resdess,  and 
sometimes  it  wakes  with  a  cry — "night  cry." 

(6)  Impairment  of  Function  or  Loss  of  Normal  Mobility:  Stiibioss. 
— Stiffness  of  the  spine  is  in  part  voluntan-,  in  the  sense 
that  the  patient  adapts  his  movements  and  attitudes  to  the  disease 
and  pain — in  order  to  avoid  as  far  as  possible  strain  and  jar — 
but  the  essential  and  characteristic  stiffness  of  Pott's  disease 
is  caused  by  the  involuntary  muscular  tension  and  contraction 
of  the  muscles  about  the  seat  of  disease.  This  reflex  muscular 
spasm  varies  in  degree,  according  to  the  state  of  the  underlying 
disease.  It  may  fix  the  spine  or  it  may  be  endent  only  at  the 
extremes  of  motion,  but  it  is  always  present,  preceding 
deformity  and  accompanying  it  until  cure  is  established;  thus 
it  is  the  most  important  of  the  diagnostic  symptoms  of  Pott's 
disease. 

(c)  Weakness. — As  the  disease  affects  the  most  important 
support  of  the  body,  it  is  a  direcl  as  well  as  an  indirect  cause 
of  weakness,  and  the  more  vulnerable  the  spine  the  more  pro- 
nounced is  this  symptom;  thus  in  a  young  child,  whose  spine 
is  in  great  part  cartilaginous,  e\idence  of  weakness  is  shown  by 
the  "loss  of  walk,"  the  refusal  to  stand,  and  by  the  instinctive 
desire  for  support,  at  an  early  stage  of  the  disease. 

(d)  Change  in  Attitude:  Awkwardness. — ^l^his  really  sums  up 
the  effects  of  the  preceding  symptoms,  since  it  is  evident  that 
pain,  weakness,  and  stiffness  must  cause  a  change  in  appearance 
and  in  the  habitual  attitudes  of  the  patient.  Such  symptomatic 
attitudes  may  be  almost  diagnostic  of  the  disease  and  of  the 
part  of  the  spine  involved. 

(e)  Ohange  in  the  Contour  of  the  Spine:  Deformity. — ^The 
deformities  of  Pott's  disease  may  be  classified  as  follows: 

1.  Bone  deformity. 

2.  Muscular  deformity. 

3.  Compensatory  deformity. 

The  characteristic  angular  projection  due  to  destruction  of 
bone  has  l)een  described  already. 

Muscular  defonnity  is  the  distortion  due  to  muscular  spasm 
or  contraction.  Of  this,  the  wryneck,  symptomatic  of  cervical 
disease,  and  psoas  contraction  of  disease  in  the  lower  region  of 
the  spine,  arc  the  most  familiar  examples. 

Com|x»nsat()rv  (icfonnity  signifies  the  more  general  effect  of 
the  l(K*al  (lis(*ase  and  l(Kal  distortion  upon  the  spine  as  a  whole 
(Fig.  5).    Thus  an  angular  projection  must  be  balanced  by  a  com- 
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pensatory  incurvation,   and  lateral   distortion  in  one  direction 
by  lateral  distortion  in  another. 

These  three  deformities  are,  of  course,  nearly  related,  and 
they  are  usually  combined,  although  muscular  distortion  may 
precede  the  stage  of  bone  destruction, 
while  the  compensatory  changes  are  not 
inmiediately  apparent.  On  the  other 
hand,  the  secondary  changes  in  the  con- 
tour of  the  spine  may  catch  the  eye  before 
the  primary  local  deformity  is  detected. 

Lateral  deviation  of  the  spine  is  not 
infrequent;  it  may  be  a  direct  distortion 
at  the  seat  of  the  disease,  caused  by  the 
destruction  of  the  side  of  a  vertebral  body 
(Fig.  22),  but  more  often  it  is  a  secondar}' 
effect  of  such  irregular  erosion  at  one  or 
the  other  extremity  of  the  spine,  or  the 
effect  of  muscular  contraction,  or  it  may 
be  due  to  simple  weakness,  in  which  case 
it  is  a  transient  symptom. 

Finally,  even  at  the  earliest  stage  of  the 
disease,  there  is  almost  always  a  slight 
change  in  the  outline  of  the  spine  due  to 
local  rigidity;  the  spine  no  longer  forms 
a  long,  regular  curve  when  the  body  is 
bent  forward,  but  as  one  section  remains 
more  or  less  rigid  while  the  other  bends, 
the  outline  is  broken  at  or  near  the  seat 
of  the  disease  (Fig.  7). 

Secondary  or  OomplicatiDg  Symptoms,  (a)  Abscess.— This 
niay,  by  its  size  or  situation,  cause  peculiar  symptoms.  In  the 
retropharyngeal  space  it  may  interfere  with  respiration  and 
deglutition.  In  the  thoracic  region  it  might  be  mistaken  for 
pleurisy  or  empyema,  and  when  it  forms  a  tumor  in  the  iliac 
fossa  it  may  interfere  with  locomotion. 

(b)  ParalyBis.— This  is  usually  a  late  sjTnptom,  but  if  the 
disease  begins  in  the  centre  or  posterior  part  of  a  vertebral 
body  it  may  implicate  the  spinal  cord  before  deformity  is 
apparent. 

Abscess  and  paralysis  are  symptoms  that  may  be  explained 
by  Pott's  disease,  but  other  than  by  calling  attention  to  disease 
of  tlie  spine  as  a  possible  cause  of  the  complication,  they  do  not 


A,  direct  deformity;  B, 
compeiitiatury  defonnity.  1^ 
dotted  line  indicates  the  nbr- 
mal  contour  of  the  spine. 
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aid  one  in  determining  the  diagnosis;  for  this  reason  iliey  are 
classed    as    secondary    symptoms. 

Geaeral  Symptoms. — Especial  stress  is  laid  by  certain  writers 
upon  the  diagnostic  value  of  a  slight  but  constant  elevation  of 
the  temperature-  This  is  usually  presc^nt  if  the  disease  is  active 
or  when  an  abscess  is  approaching  the  surface,  but  the  [K>sitive 
value  of  the  symptom  in  early  or  cjuiescent  oases  is  doubtful. 
Dne  may  expect  also  that  a  patient  suffering  from  tulierciilous 
disejise  of  the  spine  wilt  present  some  evidence  of  a  painful  and 
depressing  affection,  or  some  evidence  of  inherited  or  acquired 
weakness;  yet  it  must  l>e  rememl:>ered  that  tJie  absence  of  such 
general  symptouis  would  not  exclude  Pott*s  disease. 


NiirJuiil  I 


imr  iihtl  fli'vihijiiy  *>(  rht-  -inui 


Tht  Contour  and  Flexibility  of  the  Normal  Spine, — In  (ht* 
enumeration  of  the  early  syrM|>toms  of  I\Mt*s  ilisease»  two  have 
Ijeen  noted  as  «if  especial  im[K>rtance — the  impairment  of  normal 
mobility  lUid  the  etfect  4}f  the  dis<Mse  upon  the  <  ontour  of  tlie 
spine  and  upon  the  altitudes  of  the  patient.  Therefore,  in  the 
stutly  of  normal  spine  the  standanl  with  which  that  suspected 
of  flisease  must  l>e  compared,  mobility  and  contour,  at  different 
ages  and  under  ditfrrrnt  condititms  should  receive  esj>ecial  con- 
sideration* 

The  spine  as  a  whole  is  a  tle\iF»le  column  prest»ntirig  certain 
ronslaxit  cunes,  forwanl  in  tlje  u|>i>*^r,  Inickwanl  in  tlir  niidille, 
and  forwanl  again  in  the  lower  region.    These  curves  are  essen- 
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dalW  die  effect  of  the  force  of  gravity  and  of  the  action  of  tlie 
mui^es  in  balancing  the  weight  of  the  body  in  the  upright  atti- 
tuck*  In  the  athilt  they  are  practically  fixed;  in  early  childhood 
they  can  lie  nearly  obliterated  by  traction  in  the  hori/.ontal  posi- 
tion; iiod  in  iafancy  they  do  not  exist.  If  the  newborn  infant 
is  {rfacsrd  in  a  sitting  p»>sinre  the  liead  fulls  forward  and  the 
spine  bends  in  one  long  lm<kward  nirve,  characteristic  of  weak- 
ness.    If  when    it    lies  on    Ihe    hack   the  legs  are  drawn  down 

Fio.  T 


L  PuH '•  liianbM.     :4ftMjviiij[  the  br^Ak  iii  th«i  rontour  nf  flie<  uptue,  of  whieh  th4» 
tM>finjkl  Bwxtbility  ii  but  i4iiehU>-  init:>iurecL 


from  their  habitual  attitude  of  semiflexioii,  it  will  lie  notit*ed 
that  the  range  of  extension  is  somewhat  limited  liecausc  of  the 
ftbfience  of  the  Innihar  curve  and  the  int^lination  of  tlie  pelvis. 
Wien  the  gain  in  tnusr-ular  power  is  sufficient  to  enable  the  in- 
fant to  raise  and  to  t^nitrol  the  heiul,  tlie  curve  i»f  the  neck  appears. 
Later*  when  the  child  viands,  the  erec^tor  s|Mnie  muscles  hold 
the  body  upright  against  the  resistance  of  the  iliopsoas  grf»up 
and  of  ilie  ligaments  of  tht»  hip-joints;  thus  the  lumbar  curve 


32 


ORTHOPEDIC  SURGERY 


Fig.  8 


and  the  inclination  of  the  pelvis  result,  and  the  normal  contour 
of  the  spine  is  established. 

If  from  the  odontoid  process  of  the  axis  of  a  normal  indi- 
vidual in  the  erect  posture  a  line  be  dropped  to  the  ground,  this 

perpendicular  or  weight  line,  about 
which  the  weight  of  the  body  is  bal- 
anced, will  indicate  the  curves  of  the 
spine,  and  divide  it  into  sections  that 
correspond  suflSciently  well  to  function. 
ITie  cervical  curve  ends  at  the  second 
dorsal  vertebra,  the  thoracic  curve  at 
the  twelfth  dorsal,  and  the  lumbar  curve 
at  the  sacrovertebral  angle  (Fig.  8). 

What  has  been  spoken  of  as  the 
normal  contour  of  the  spine  varies  con- 
siderably in  the  adult.  It  is  affected  by 
the  occupation  and  by  many  other  cir- 
cumstances; of  this,  the  round  shoulders 
of  the  cobbler  or  the  weaver,  the  stoop 
of  weakness,  of  old  age,  and  the  like  are 
familiar  examples;  but  in  childhood  dis- 
tinct variations  from  the  normal  contour 
almost  always  have  a  clearly  defined 
pathological  cause.  As  the  normal  con- 
tour is  the  effect  of  the  balancing  of  the 
body  in  the  upright  posture,  it  is  evident  that  if  the  outline  of 
one  part  is  permanently  changed  compensation  for  this  change 
must  be  made  in  another  part.  Thus  when  deformity  is  well- 
marked,  the  normal  curves  of  the  spine  are  often  completely 
reversed  (Fig.  5),  and  even  at  an  early  stage  of  the  disease  the 
abnormal  contour  will  often  attract  attention,  long  before  the 
characteristic  angular  projection  has  become   apparent. 


The  divLaions  of  the  spine. 


Divisions  of  the  Spine. 


Although  the  spine  is  a  flexible  column  whose  outline  changes 
with  every  movement  and  posture  yet  the  range  and  character 
of  this  motion  vary  greatly  in  different  parts.  In  the  cervical 
and  lumbar  regions  the  range  is  extensive,  because  of  the  relatively 
large  proportion  of  elastic  intervertebral  substance,  because 
of    the    direction    of    the    articular    surfaces,    and  because  the 
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motion  is  essential  to  the  habitual  attitudes^  interference  with 
normal  motion,  and  the  other  attendant  symptoms  of  disease  will 
be  apparent  earliest.  Thus  one  more  often  has  the  opportunity 
for  early  diagnosis  in  disease  of  the  lumbar  and  cervical  regions 
because  in  the  one  the  motions  necessary  in  stooping,  sitting, 
and  standing  are  constrained,  and  in  the  other  the  neck  is  stiff, 
or  the  head  is  turned  or  drawn  from  the  normal  line.  In  the 
thoracic  region  early  diagnosis  is  less  often  made,  because  in 
this  section  motion  is  so  unimportant  that  its  restraint  may 
escape  the  attention  of  the  patient  or  parent.  In  considering 
diagnosis,  therefore,  and,  in  fact,  treatment  and  prognosis,  one 
should  divide  the  spine  into  three  sections  to  correspond  with 
function : 

1.  The  neck  part,  that  allows  free  motion  of  the  head,  ending 
at  the  third  dorsal  vertebra. 

2.  The  rigid  thoracic  part,  which  includes  the  third  and  the 
tenth  dorsal  vertebra*. 

3.  The  lower  part,  made  up  of  the  two  lower  dorsal  and  the 
lumbar  vertebrae,  in  which  the  principal  movements  of  the  trunk 
are  carried  out  (Fig.  8). 

One  must  bear  in  mind  the  distribution  of  the  nerves,  because 
the  characteristic  pain  is  referred  to  their  terminations,  also, 
the  parts  in  relation  to  the  spine  at  different  levels  that  may  be 
implicated  in  the  disease.  Thus  remembering  that  the  symp- 
toms of  Pott's  disease  are  in  general,  stiffness,  weakness,  pain 
and  deformity,  one  will  always  apply  these  symptoms  to  a  par- 
ticular region  of  the  spine,  and  will  picture  to  himself  the  effect 
of  such  stiffness,  weakness,  and  deformity  at  this  or  that  vertebra; 
the  effect  of  an  abscess  in  this  or  that  situation,  and  the  area 
of  paralysis  that  might  be  caused  by  pressure  on  the  cord  at 
one  or  another  level. 

Landmarks. — ^The  atlas  is  on  a  line  with  the  hard  palate. 

The  axis  is  on  a  line  with  the  free  edge  of  the  upper  teeth.  ' 

The  transverse  process  of  the  atlas  is  just  below  and  in  front 
of  the  tip  of  the  mastoid  process. 

The  hyoid  bone  is  opposite  the  fourth  cervical  vertebra. 

The  cricoid  cartilage  is  on  a  line  witli  the  sixth  cervical  ver- 
tebra. 

The  upper  margin  of  the  sternum  is  opposite  the  disk  between 
the  second  and  third  dorsal  vertebrae.  The  junction  of  the  first 
and  second  sections  of  the  sternum  is  opposite  the  fourth  dorsal 
vertebra. 


TUBERCULOUS  DISEASE  OF  THE  SPIIfE  35 

The  tip  of  the  ensiform  cartilage  is  opposite  the  lower  part  of 
the  body  of  the  tenth  dorsal  vertebra. 

The  anterior  extremity  of  the  first  rib  is  on  a  line  with  the 
fourth  rib  at  the  spine,  the  second  with  the  sixth,  the  fifth  with 
the   ninth,  and   the   seventh   with   the  eleventh. 

The  scapula  overiaps  the  second  and  the  seventh  ribs,  its 
lower  angle  being  opposite  the  centre  of  the  eighth  dorsal  ver- 
tebra. 

The  root  of  the  spine  of  the  s(*apula,  the  glenoid  cavity,  and 
the  interval  l)etween  the  second  and  third  dorsal  spines  are  in 
the  same   plane. 

The  most  constant  landmark  from  which  to  count  is  the  spin- 
ous process  of  the  fourth  lumbar  vertebra,  which  is  on  a  line 
with  the  highest  point  of  the  crest  of  the  ilium.  The  umbilicus 
is  near  the  same  plane. 

TIm  Inclination  of  the  Pelvis. — In  the  erect  attitude  the  plane 
of  the  brim  forms  an  angle  of  50  degrees  to  00  degrees  with  the 
horizon. 

The  tip  of  the  coccyx  is  opposite  the  lower  border  of  the  sym- 
physis pubis. 

Length  of  the  Spinal  Ck>rd. — In  the  adult  the  spinal  cord  ter- 
minates at  the  lower  margin  of  the  first  lumbar  vertebra.  At 
birth  it  extends  to  the  third  lumbar  vertebra  and  its  membranes 
to  the  second  di\ision   of  the   sacnim. 

ne  Intervertebral  Disks. — In  the  adult  the  intervertebral  disks 
form  41.9  per  cent,  of  the  cervical,  20.4  jx^r  cent,  of  the  dorsal, 
and  44.6  per  cent,  of  the  lumbar  regions  of  the  spine  (I)wight). 

The  character  of  the  disease,  its  manifestations,  and  its  effec^ts 
upon  the  spine  having  been  outlined,  the  student  is  now  brought, 
as  it  were,  into  actual  contact  with  the  patient  and  his  friends. 
And  as  Pott's  disease  is  the  most  important  of  the  chronic  affec- 
tions of  childhood,  it  w^ill  ser^'e  as  a  type  to  illustrate  methods 
of  examination  and  of  treatment  as  applied  in  orthoj)edic  practice. 

ne  Rational  Signs. — The  symptoms  of  Pott's  disease  vary 
decidedly,  not  only  with  the  region  of  the  spine  involved,  but 
also  with  the  age  and  surroundings  of  the  patient.  Like  other 
forms  of  tuberculous  disease  it  is  an  insidious  chronic  affection, 
and  its  early  symptoms  may  fail  to  attract  attention,  because 
they  are  irregular  or  intermittent.  When  the  diagnosis  ise\ident, 
however,  the  mother  almost  always  remembers  that  "something  was 
wrong,"  that  the  child  was  fretful  and  <lisinclinrd  to  play,  that 
it  liked  to  lie  on  the  floor,  that  it  was  awkward  in  its  movements, 
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that  it  was  troubled  by  a  cough  or  indigestion^  or  by  oppression 
of  breathing.  One^  or  many,  of  such  symptoms  may  have  ex- 
isted for  months;  but,  as  a  rule,  it  is  not  until  deformity  appears 
that  the  child  is  brought  for  treatment.  It  is  often  after  a  fall 
or  violent  play  that  the  evidence  of  pain  or  weakness  can  no 
longer  be  overlooked,  so  that  injury  is  likely  to  occupy  a  promi- 
nent place  in  the  history. 

History. — ^The  account  of  the  disease  given  by  the  parent  is 
usually  indefinite  and  misleading.  Certain  points,  however,  of 
relative  importance  may  be  ascertained  by  the  following  questions: 

One  asks  if  the  immediate  relatives  of  the  child  have  suffered 
from  phthisis  or  other  form  of  tuberculosis,  as  this  mi^t  indicate 
a  predisposition  to  disease,  and  thus  affect  the  prognosis. 

One  asks  if  the  child  has  been  robust  or  the  reverse,  and  if 
recovery  from  the  ordinary  ailments  of  childhood  was  prompt 
or  tedious,  in  order  that  one  may  judge  of  the  quality  of  the 
patient. 

One  next  asks,  not  "how  long  has  the  child  been  ill?"  for  this 
is  usually  understood  to  refer  to  the  duration  of  the  more  decided 
symptoms,  but  *'when  was  the  child  last  perfectly  well  ?"  One 
asks  particularly  as  to  the  onset  of  the  first  symptoms  whether 
it  was  sharp  and  decided,  or  gradual  and  ill-defined;  if  the  symp- 
toms were  preceded  by  contagious  disease.  This  latter  is  an 
important  question,  because  measles,  for  example,  predisposes 
to  tuberculous  infection  or  at  least  to  its  local  outbreak,  and 
diphtheria  is  often  followed  by  paralysis  or  by  weakness  that  may 
simulate  certain  symptoms  of  Pott's  disease.  The  character 
of  the  injury  that  almost  every  patient  is  supposed  to  have  re- 
ceived is  then  investigated.  It  should  be  made  clear  whether 
the  injury  was  the  direct  cause  of  the  symptoms,  or  if  it  may 
have  simply  aggravated  or  brought  to  light  the  dormant  disease 
or  if,  as  is  often  the  case,  there  is  simply  an  indefinite  remembrance 
of  an  injury  which  has  no  connection  with  the  symptoms. 

To  establish  injury  as  the  direct  cause  of  symptoms,  the  patient 
must  have  been  well  at  the  time  of  the  accident,  the  symptoms 
must  have  followed  immediately  an<l  must  have  persisted  since; 
and  finally,  the  symptoms  must  be  of  a  nature  to  be  explained  by 
a  definite  injur}'. 

By  careful  questioning  one  may  usually  determine  whether  the 
symptoms  of  which  the  patient  complains  are  acute  or  chronic. 
This  is  of  imiH)rtan(*e  In^cause  tuberculosis  is  a  chronic  disease — 
one  of  the  few  chronic  diseases  of  childhood — although  its  ex- 
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acerbations  may  resemble  the  symptoms  of  acute  disease  or 
even  injury. 

However  important  a  correct  history  may  be,  it  is  upon  the 
[Aysical   examination    that   the    diagnosis    practically   depends. 

PhjBieal  Signs. — ^The  physical  examination  begins  with  in- 
spection when  one  notes  the  general  condition  and  the  actions 
and  postures  of  the  patient;  but  the  ultimate  test  is  the  com- 
parison of  the  contour  and  the  mobility  of  the  spine  suspected 
of  disease   with   the   normal   standard. 

Voluntary  actions  and  attitudes  are  important,  because  they 
show  the  adaptation  of  the  body  to  the  disease,  the  conscious 
and  unconscious  efforts  of  the  patient  to  guard  the  weak  part 
from  strain  and  from  motions  that  caused  discomfort  and  pain. 
Direct  inspection,  palpation,  and  the  tests  of  voluntary  and  pas- 
sive motion  are  of  still  greater  importance,  because  by  such  means 
one  may  demonstrate  the  presence  of  disease  and  localize  it  with 
accuracy. 

The  examination  must  be  purposeful.  When  one  asks  the 
patient  to  pick  up  a  coin  from  the  floor,  it  is  to  test  the  lower 
region  of  the  spine  for  the  symptoms  of  weakness  and  stiffness. 
The  ability  to  perform  the  act  ^ith  ease  by  no  means  excludes 
disease  of  the  spine  in  the  regions  not  especially  involved  in  the 
movements  of  stooping  or  turning  the  body,  although  this  would 
appear  to  be  the  general  belief. 

Such  tests  must  not  only  be  purposeful,  but  they  must  be 
adapted  to  the  age  and  intelligence  of  the  patient.  The  child 
that  refuses  to  pick  up  a  coin  will  often  gather  up  its  clothing, 
because  it  wislies  to  be  clothed  again.  If  it  will  not  stoop,  it 
will  rise  usually  if  placed  in  the  recumbent  or  sitting  posture — an 
equally  useful  test.  A  child  will  walk  towani  its  mother  if  placed 
at  a  distance  from  her.  It  will  always  turn  its  head  toward 
her;  thus  voluntary  motion  of  the  cervical  region  may  be  tested 
by  changing  the  mother's  position,  while  the  child  is  held  by 
the  examiner.  Young  children  that  struggle  and  resist  passive 
motion  if  placed  on  the  table,  submit  quietly  when  held  in  the 
mother's  arms. 

Various  simple  and  effective  tests  will  suggest  themselves 
to  the  examiner  who  has  a  definite  purpose  in  \new,  but  much 
patience  may  be  required  in  early  cases,  and  several  examina- 
tions may  be  necessary  before  the  presence  or  absence  of  disease 
can  be  definitely  determined.  It  is  important  to  remember 
that  in  childhood  at  least,  abnormal  sjTnptoms  always  have  a 
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cause;  therefore,  a  patient  should  be  kept  under  observation  until 
the  cause  is  discovered. 

Of  all  the  early  signs  of  Pott's  disease  muscular  rigidity  or 
reflex  muscular  spasm  is  the  most  important,  since  it  precedes 
deformity  and  accompanies  it  until  cure  is  finally  established. 
It  is  a  spasm  that  resists  motion  in  all  directions;  thus  it  may 
be  distinguished  from  the  spasm  or  contraction  of  certain  groups 
of  muscles  caused  by  irritation  or  inflammation  not  connected 
with  the  spine,  for  in  such  instances  motion  is  limited  only 
in  the  directions  directly  opposed  by  the  muscular  contraction. 
True  reflex  muscular  spasm  is  quite  independent  of  the  will, 
and  thus  it  may  be  distinguished  from  simple  voluntary  resist- 
ance   on   the    part    of   the    patient. 

The  muscular  rigidity  is  most  marked  in  the  neighborhood 
of  the  disease,  but  it  extends  to  a  greater  or  less  distance  accord- 
ing to  the  acuteness  of  the  local  process  and  the  susceptibility 
of  the  patient.  Even  at  an  early  stage  the  situation  of  the  dis- 
ease is  usually  shown  by  a  slight  irregularity  of  the  spine  in  the 
centre  of  the  area  made  rigid  by  muscular  spasm,  as  well  as  by 
the  change  of  contour.  This  change  in  outline  and  in  flexi- 
bility may  be  demonstrated  by  bending  the  patient  forward. 
If  the  spine  forms  a  long,  even,  regular  curve,  and  if  there  is 
no  evidence  of  pain  or  rigidity  when  such  an  attitude  is  assumed, 
Pott's  disease  is  extremely  improbable.  If,  on  the  other  hand, 
the  outline  of  the  curve  is  broken;  if  the  motion  of  one  section 
of  the  spine  is  restrained  by  muscular  rigidity,  disease  may  be 
suspected;  and  if  other  evidence  of  tuberculous  ostitis  is  present, 
the  diagnosis  may  be  made  with  certainty  (Figs.  6  and  7). 

By  a  careful  physical  examination  one  may  expect  to  detect 
Pott's  disease  at  its  inception  and  to  fix  upon  its  location,  or  at 
least  upon  the  point  suspected  of  disease.  One  will  then  ask 
one's  self  if  tuberculous  disease  of  the  bodies  of  the  vertebrae  of 
this  particular  region  will  satisfactorily  explain  all  the  symptoms 
of  which  the  patient  complains;  if,  for  example,  tlie  pain  coi^ 
responds  to  the  distribution  of  the  nerves;  if  restraint  of  function 
will  explain  the  attitudes  of  the  patient,  and  if  the  change  in 
contour  is  significant  of  a  destructive  process. 

As  has  been  stated  the  symptoms  and  the  effects  of  the  disease 
differ  according  to  the  function  of  the  part  of  the  spine  involved, 
and  the  further  examination  should  be  conducted,  therefore,  from 
this  standpoint. 
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is  careful,  and  a  peculiar  tip-toeing  step,  the  feet  being  slightly 
inverted  to  avoid  the  jar  of  striking  the  heels,  is  often  observed; 
this  is,  however,  not  a  peculiarity  of  disease  of  this  region  alone, 
but  is  rather  an  evidence  that  the  spine  is  sensitive  to  slight  jars. 
More  characteristic  of  lumbar  disease  is  a  peculiar  swagger 
explained  in  part  by  the  exaggerated  lordosis,  and  in  part  by  the 
loss  of  the  accommodative,  balancing  motion  of  the  lumbar  spine, 
as  the  weight  falls  alternately  on  each  limb  in  walking. 

The  increased  lumbar  lordosis,  so  characteristic  of  the  early 
stage  of  the  disease,  is  capable  of  several  explanations.  It  is 
partly  voluntary,  as  bending  the  body  forward  brings  pressure 
upon  the  diseased  vertebral  body,  so  bending  it  backward  re- 
lieves this  pressure.  It  is  partly  involuntary,  caused  by  the  con- 
traction of  the  large  muscular  masses  on  the  posterior  aspect 
of  the  spine;  and  it  is  in  part  compensatory,  as  the  slight  psoas 
contraction  which  is  often  present  has  a  tendency  to  tilt  the 
pelvis  forward,  necessitating  a  greater  compensatory  backward 
inclination  of  the  body. 

As  the  disease  progresses  the  lumbar  section  becomes  straighter, 
and  finally  it  may  project  backward  in  the  characteristic  angular 
deformity.  Yet  even  after  the  lordosis  has  been  obliterated 
the  backward  inclination  of  tlie  body  still  continues  as  a  com- 
pensation for  the  change  in  balance,  which  the  transformation 
of  the  forward  cur\'e  to  a  posterior  deformity  has  necessitated 
(Fig.  11).  Thus  overerectness  or  backward  inclination  of  the 
body  characterizes  the  disease  of  this  region  from  its  beginning 
to  its  end  in  uncomplicated  cases. 

Slight  psoas  contraction  as  a  part  of  the  general  muscular 
spasm  about  the  diseased  area  simply  increases  the  lordosis;  but 
if  the  contraction  is  greater,  when  for  example  an  abscess  is  pre- 
sent which  involves  the  substance  of  the  psoas  muscles  or  forms 
a  painful  tumor  in  the  pelvis,  the  erect  attitude  is  no  longer  pos- 
sible. The  thighs  are  drawn  toward  the  body,  and  the  body 
is  inclined  forward  to  relax  the  tension.  As  this  greater  con- 
traction, with  the  abscess  that  is  usually  its  cause,  is  commonly 
unilateral  the  patient  "favors'*  the  flexed  limb,  and  the  resulting 
limp  is  often  mistaken  for  a  sign  of  hip  disease.  Unilateral 
psoas  contraction  is,  in  fact,  so  often  present  when  the  patient 
is  first  brought  for  treatment,  that  a  limp  and  the  accompanying  \ 
inclination  of  the  body  may  be  considered  as  characteristic  of 
disease  of  the  lumbar  region  at  a  somewhat  advanced  stage 
(Fig.  13). 
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The  lodiiion  of  the  pain  depends  upon  the  distribution  of  the 
nrrws  tlmt  supply  the  diseased  vertebiw  or  that  pass  in  their 
Tidniiy;  it  may  radiate  over  die  inguinal  region  or  backward 
to  the  loins  or  lnUtoeks  or  down  the  front  or  liack  of  the  tliighs 
to  the  knees*     Painftd  '*cramp'  is  sometimes  a  prominent  symp- 
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torn;  the  limb  is  spasniodieally  drawn  toward  the  body  and  the 
patient,  seizing  it  with  both  hands,  shrieks  with  pain. 

Laieral  inclination  of  the  bodt/  is  often  pre.^nt  particularly  when 
the  disease  is  at  the  lumbosacral  articulation.  It  is  usually  a  symp- 
toro  ol  unilateral  psoas  contraction  and  abscess;  it  may  be  due 
tlso  to  unilateral  contraction  of  the  muscles  of  the  back,  or  at 
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a  later  stage  it  may  inclioate  collapse  or  destruction  uf  one  side 
of  a  vertelmil  body.  In  other  instances  it  is  not  a  fixed  attitude, 
\mi  is  simply  a  viJiiiitary  adaptation  to  weakness  or  pain;  thus 
one  may  find  a  large  abscess  in  one  pelvic  fossa  imaeconipanied 
by  psoas  contraction,  while  the  body  is  inclined  towanl  the  oppo- 
site side,  apparently  tiecause  the  weight  is  supported  habitually 
on  this  limb. 

The  stifjneits^  trcakness,  ami  pain,  characteristic  of  disease  in 
this  i-egion,  are  exeinplihed  in  many  ways;  for  example,  tlie  child 
may  Ije  unable  to  turn  in  L>cd:   it  is  slow  and  awkward  in  rising 

in  the  morning  or  in  changing 
from  an  attituile  of  rest  to  one 
of  aetivity.  It  often  prefers  to 
starui  rather  than  to  sit,  liecause 
in  the  latter  position  more  weight 
is  ilirown  upon  the  sensitive  ver- 
te  1 1 ra  1  h  od  i  e s*  \ \  lie  n  sea  te  t  K  pa r- 
tieularly  when  rifling  in  a  carriage 
<>r  street  car,  the  patient  often 
sits  upon  the  edge  of  the  sejit,  the 
shoulders  only  touching  the  back, 
while  the  liands  rest  instinctively 
i>ii  the  seat,  partially  supporting 
the  weight  and  steatlying  the 
spin*'. 

Sioopimff  a  ptJsture  that  in- 
ereases  the  pressure  on  the  dis- 
eased vertebral  Ikh lies  and  which 
necessitates  musc'ular  tension  and 
strain  in  regiiining  the  erect  posi- 
tion, is  particularly  diffieult  and 
it  is  always  avoi<led  by  the  |mtient  if  the  disease  is  at  all 
acute.  For  example,  when  the  eliihl  is  asked  tt)  piek  up  an 
object  from  the  fl*M>r,  it  either  refuses  or  it  squats  on  the  heels  or 
drops  u|>ou  tlie  knees  (Fig.  14)  instead  of  flexing  the  spine  as 
in  health,  \onng  children,  having  seized  the  €>liject  on  the 
Hof>r,  regain  the  ei-ect  attitude  by  pushing  the  body  up  by  the 
pressure  of  the  hands  on  the  tliighs.  If  the  child  is  placed  u[>on 
the  floor  it  will,  if  ]Kissible,  seize  the  mother's  skirts  or  will  crawl 
to  a  chair  or  *>ther  object  upon  which  the  l>ody  may  be  flrawn 
up  by  the  arms,  so  that  the  discoinfort  caused  by  contraction 
of    the    back    muscles    may    be    avoided. 


Lumbar  dijic«u«e.     The  luiumer  ul  tiifkin^ 
ur>  ail  iibjL*cl, 
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ehiltliiuud  tliat  rigitlity  even  in  the  upper  dorsal  region  may  l>e 
demonstrated  by  this  nieth(;xl,  and  in  testing  the  lumbar  region 
the  tliorax  should  Ite  fixed  by  die  hand.  While  the  patient  re- 
mains in  this  attitwle,  one  should  examine  for  psoas  contraction. 
The  pelvis  is  pressed  firmly  agstinst  the  table  with  one  hand, 
while  the  leg,  held  in  the  line  of  the  btxjy^  is  gently  lifted  by  the 
other  (Fig.  JO).  The  normal  range  of  hyperextension  at  the 
hi[>joint  shoidd  allow  the  knee  to  be  liftetl  two  or  three  inches 
from  the  talile.  Restriction  of  extension  of  both  thighs,  indicat- 
ing a  slight  degree  of  psoas  contraction,  is  very  common  in  lumbar 
Pott's  disease;  but  when  the  restriction  is  marked,  and  especially 
if  it  is  unilateral,  a  ileep  abscess  may  be  suspected.     Such  uni- 

Fio.  17 
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lateral  psoas  contraction  may  t>e  tlemonstrated  by  placing  the 
child  on  the  back,  allowing  the  lindis  to  hang  over  the  edge  of 
die  table,  when  the  nnaffectecl  thigh  will  drop  below  its  fellow 
(Fig.    17). 

As  a  rule,  flexion  of  the  spine  is  much  more  restrictetl  in  the 
early  .stage  of  the  disease  than  is  extension;  this  may  be  demon- 
strated by  placing  the  child  on  its  hands  and  knees,  and  lifting 
it  from  the  floor,  when  the  body,  instead  of  bending  over  the 
supporting  hands,  i^etains  almost  its  original  contour  (Fig*  IS), 

As  has  been  stated,  even  at  an  early  stage  of  the  disease  one 
may  detect  often  a  slight  fulness  about  tlie  spinous  processes 
or  a  slight  irregularity  in  their  line,  about  which  the  muscular 
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itSDi  is  must  marked;  tliis  indicates  the  exact  seat  of  thi^ 
disease.  Deep  pressure  on  the  spinous  processes  will  often 
cmtl^  pain,  and  soraetimes  greater  elasticity  at  this  point  may 
he  demonstrated.  Except  in  the  hands  of  an  expert,  it  is,  how- 
ever, a  ie^  of  comparatively  little  value;  and  again  it  may  be 
memioned  that  local  pain  and  local  sensitiveness  to  pressure  on 
the  spinous  processes  are  not  characteristic  signs  of  Pott*s  disease. 

FiQ.   18 


DiaMias  uf  ih«  Ituabsf  rciciuti  belcins  tke  stjicQ  <*(  lieturmity.     A  te-tt  ior  ri^dity. 

Finally,   one   should   examine   for    pel vie  abscess.     This   may 

be   suspectal    when    unilateral    psoas   contractii)n    is    present    in 

marked   degree,   although     psoas    contraction    may   be   present 

^  without  abscesSp  and   abscess  may  be  unnccompunie*!  by  psoas 

I  eotitriM-tion  when   J  he  substance  of  the  muscle  is  not  involve*!. 

The  typical  psoas  abscess,    as    pictured    and   describetl,  is  a 

Buctuating  tumor  that  suddenly   appears  on   the  inner  si<le  of 

the  thigh,  although  it  may  have  l)een  many  months  in  descemling 

to  this  position  from   its  original   site.    Demonstrable  abscess 

lis  pctiimt  at  some  tiTne  in  at  least  50  per  cent,  of  the  eases  of 

lumhjir  «lw*ii^«v   nn.f   \i<  t\ot(-itmn   IS    u   mnltcr  of   importance^ 
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since  its  subsetjuent  b^havii>r  will  often  materially  influence 
the  treatment*  The  ehilii  is  placeiJ  t>n  the  sii!e»  the  thigh  is 
flexecK  ami  the  hiuul  is  pressed  gently  ilown  into  the  loin  and 
iliac  fossa.  Sometimes  tlie  examination  will  be  made  easier 
by  extending  the  Umb  and  thus  bending  the  spine  forwan]  to- 
ward the  hand.  Often  in  this  manner  one  can  make  out  peculiar 
sausage-like  thickening  on  one  or  the  other  side  of  the  spine,  or 
a  larger,  rounded  tumor  in  the  iliac  fossa,  the  presence  of  which 
which  would  not  otherwise  have  been  syspected. 

Diagnasis. — If  a  careful  physical  examination  w^ere  made 
in  all  suspicious  cases,  by  one  at  all  familiar  with  the  ordinary 
symptoms  of  Pott's  disefuse,  the  field  for  differential  diagnosis 
w*ould  Ijc  small  indcnl ;  but  it  would  api)ear  that  such  examina- 
tions are  not  made  usually  by  the  physician  who  is  first  consulttnL 
One  may  learn,  for  example,  that  the  child  has  been  circumcisetl 
because  of  pain  al>out  the  genitals,  or  because  of  weakness  of 
the  lind>s,  suppostnl  to  be  tine  to  **  reflex  irritation;"  or  if  the 
patient  is  an  adult,  (hat  he  hiis  l)een  treated  for  sciatica,  rheu- 
matism, or  strain,  long  after  the  deformity  even,  would  have 
been    apparent    had    tlie    back    been    insiHi-cted, 

Pott's  disease  is  most  often  mistaken  for  some  one  of  the  fol- 
lowing affect  i  o  n  s : 

Liunbago. — This  may  simulate  some  of  the  symptoms  of  Poll's 
disease  of  this  region,  but  it  is  of  sudden  onset,  usnally  accom- 
panied by  locnl  pain  and  sensitiveness  of  the  UMiscles  ihemselves. 

Strain  of  the  Back.— Hiis  is  tjften  aca>nipania!  by  stifTness 
and  pain  on  motion,  but,  like  lumbago,  its  onst^  is  sndden  and 
its  caa-^*  is  known.  Hie  |)ain  is  usually  localiztnl  at  the  point 
of  injury;  it  is  relievetl  by  rest,  and  the  restriction  of  motion  is 
in  great  degree  voluntary.  In  Pottos  disease  the  pain  is  neuralgic; 
it  is  often  worse  at  night  and  the  rigidity  is  due  to  reflex 
spasm. 

Sciatica. — The  pain  of  sciatica  is  most  often  unilateral;  it  is 
usually  confined  to  the  tlistribution  of  this  nerve,  which  is  often 
sensitive  to  pressure  thrfjughout  Its  course.  The  pain  of  Pott's 
disease,  if  it  is  referred  to  the  limbs,  is  usually  bilateral  and  the 
nerve  trunks  are  not  often  sensitive  to  pressure.  In  sciatica, 
movements  of  the  limbs  that  cause  tension  on  the  nerve  are  often 
painful,  while  motion  of  the  spine  is  free,  or  but  slightly  restrictefl, 
the  reverse  of  the  s}TTiptoms  of  Pott's  disease.  It  is  true  that 
lateral  deviation  antl  even  rigirlity  of  the  hnnl>ar  spine  are  scmic- 
times  observetl  in  cases  of  lumlx>sciatic  neuralgia  of  k>ng  stand* 
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would  be  similar  to  that  of  Pott's  disease;  that  is  to  say,  support 
of  the  suspected  part,  until  the  cause  of  the  symptoms  is  made 
clear. 

The  attitude  characteristic  of  Pott's  disease  of  this  region, 
the  hollow  back,  the  prominent  abdomen,  and  the  swaying  gait, 
may  be  simulated  by  bilaieral  congenital  dislocaiion  of  the  hip,  in 
which  the  pelvis  is  suspended  at  a  point  behind  its  normal 
position;  but  in  this  instance  the  gait  and  attitude  have  existed 
since  the  child  began  to  walk,  and  the  symptoms  of  the  disease 
are  absent.  A  similar  attitude  is  sometimes  caused  by  weakness 
or  paralysis  of  the  muscles  of  the  back,  as,  for  example,  in  the 
muscvlaT  dystrophies.  In  such  affections  there  may  be  also  a 
disinclination  to  stoop,  and  there  may  be  limitation  of  motion, 
symptoms  that  bear  a  superficial  resemblance  to  Pott's  disease; 
but  as  there  are  no  other  signs  of  disease  of  the  spine,  it  may 
be  readily  excluded. 

When  psoas  contraction  is  present  the  resulting  limp,  often 
accompanied  by  pain  in  the  limb,  is  almost  invariably  mistaken 
for  a  symptom  of  hip  disease. 

Although  flexion  of  the  thigh  caused  by  psoas  contraction  is  a 
common  accompaniment  of  Pott's  disease,  it  is  not  usually  an 
early  symptom;  thus  the  history  will  probably  call  attention 
to  symptoms  referable  to  the  spine,  that  have  precedal  it. 
Again,  the  limp  of  Pott's  disease  is  caused  simply  by  flexion  of 
the  limb. 

It  is  not  as  in  joint  disease,  accompanied  by  pain  on  functional 
use.  When,  therefore,  in  the  physical  examination  the  tension 
of  the  contracted  iliopsoas  muscle  is  relieved  by  flexing  the  thigh 
still  further,  the  other  movements  at  the  hip,  abduction,  adduc- 
tion, rotation,  and  flexion,  are  free  and  painless.  Thus,  hip 
disease,  in  which  all  movements  are  restrained  in  equal  degree 
by  muscular  spasm,  may  be  excluded  readily,  except,  perhaps, 
in  infancy. 

Hip  Disease  in  Infancy. — ^At  this  susceptible  age  there  is  almost 
always  sympathetic  spasm  of  the  lumbar  muscles  in  acute 
affections  of  the  hip,  and  similar  spasm  of  the  hip  muscles  may 
be  present  in  Pott's  disease  of  the  lower  part  of  the  spine. 

Several  examinations  may  be  necessary  before  the  exact  loca- 
tion of  the  disease  can  be  determined,  and  in  doubtful  cases 
the  application  of  a  temporary  support  to  the  back  and  thigh, 
such  as  a  spica-plaster  bandage  to  relieve  the  sympathetic  spasm, 
is  a  useful  aid  in  diagnosis. 
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It  has  been  stated  that  extension  of  the  thigh  only  is  restrained 
by  psoas  contraction.  It  will  be  evident,  however,  that  the 
presence  of  a  large  and  painful  abscess  in  the  pelvis  or  thigh 
may  limit  motion  in  other  directions  as  well;  but  even  in  such 
cases  at  least  one  movement  is  unrestrained;  thus  disease  within 
the  joint  may  be  excluded. 

Secondiry  Hip  Disease. — In  Pott's  disease  of  long  standing, 
complicated  by  abscess,  in  which  the  tissues  about  the  joint 
are  infiltrated  or  traverse*!  by  discharging  sinuses,  secondary 
infection  of  the  hip-joint  is  not  an  unusual  complication.  In 
such  cases,  when  the  limb  is  distorted  and  when  motion  at  the 
hip  is  limited  by  the  sensitive  and  contracted  tissues,  it  is  not 
easj'  to  determine  the  presence  or  absence  of  joint  disease.  Doubt- 
ful cases  of  this  class  should  be  treated  symptomatica! ly. 

Pelvic  Abscess. — As  abscess  Is  such  a  common  complication 
of  Pott's  disease,  it  wi!l  be  necessarj'  to  consider  abscesses  of 
other  origin,  that  may  cause  occasionally  sj-mptoms  resembling 
somewhat  those  of  disease  of  the  spine.  Such  are  the  perinea 
pkriiie  abscess,  and,  more  rarely,  that  of  appendicilis.  They  differ 
from  the  abscess  of  Pott's  disease  in  that  they  are,  as  a  rule,  acute 
in  their  onset  and  are  accompanied  by  constitutional  symptoms 
and  by  local  pain  and  tenderness.  In  such  cases  the  motions 
of  the  spine  may  be  restrained,  but  the  restraint  is  in  great  degree 
voluntary,  quite  different  from  the  rigidity  due  to  disease  of 
its  sulistance.  It  is  true  that  the  pelvic  abscess  of  Pott's  disease 
which  has  become  infectec!  may  cause  constitutional  symptoms, 
but  the  history  of  the  disabi!ity  and  discomfort  that  must  have 
preceded  the  abscess,  together  with  the  probable  presence  of 
deformity,  wi!l  make  the  diagnosis  clear.  Chronic  abscess  in  the 
pelvis  of  other  than  spinal  origin  may  be  tlie  result  of  disease  of 
the  pelvic  bones,  or  of  the  sacroiliac  articulation,  or  of  the  hip- 
joint.  It  may  be  caused  by  the  breaking  down  of  lymphatic 
glands,  or  it  may  have  its  origin  in  inflammation  about  the  uterine 
appendages,  and  cases  of  so-called  idiopathic  inflammation  and 
suppuration  of  the  iliopsoas  muscle  have  been  describe*!.  In 
childhood,  chronic  abscesses  in  this  locality  are  almost  always 
tuberculous  in  character,  and  are  caused  l)y  disease  of  lx)ne,  either 
of  the  spine  or  of  the  pelvis.  Disease  of  the  spine  can  l)e  deter- 
mined usually  by  the  metho<ls  already  indicated,  l)ut  if  the  al3scess 
is  of  other  origin  its  exact  cause  can  l)e  decided  in  many  instances 
only  by  an  operative  exploration.  Abscesses  of  this  character, 
of  slow  and  apparently  painless  formation,   may  finally  cause 
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a  swelling  in  the  inguinal  region  or  about  the  saphenous  opening, 
that  in  the  adult  is  not  infrequently  mistaken  for  hernia.  In  prac- 
tically all  cases,  however,  the  tumor  of  the  abscess  may  be  made 
out  on  palpation  within  the  pelvis,  and,  although  the  contents 
of  the  external  sac  may  be  in  part  forced  back  into  the  larger 
reservoir,  its  reduction  is  very  different  in  feeling  from  that  of 
a  true  hernia. 

Peculiarities  of  Lumbar  Pott's  Disease  in  Infancy. 

Attention  has  been  called  repeatedly  to  the  great  importance 
of  careful  observation  of  the  postures  and  movements  of  the 
patient,  to  the  change  in  the  contour  of  the  spine,  and  particularly 
to  the  abnormal  lordosis  and  peculiar  attitude  of  overerectness 
in  the  early  stage  of  disease.  But  the  description  of  attitudes 
of  standing  and  walking,  and  of  the  contour  of  the  spine  which 
is  the  result  of  the  erect  posture,  does  not  apply  to  the  infant 
in  arms,  nor  can  the  spine  be  divided  into  contrasting  sections 
for  the  purpose  of  differential  diagnosis.  In  Pott's  disease  of 
infancy  the  muscular  spasm  is  usually  more  intense  and  its  extent 
is  greater;  the  child  screams  when  it  is  moved  or  when  the  diapers 
are  changed.  Slight  irregularity  of  the  spinous  processes  in- 
dicating the  position  of  the  destructive  process  is  often  evident 
and  abscess  is  not  unusual.  There  is  usually  no  diflBculty  in 
determining  the  presence  of  disease  even  in  very  early  cases, 
but,  as  has  been  mentioned,  it  is  sometimes  difficult  to  decide 
whether  the  lumbar  spine  or  one  of  tlie  hip-joints  is  involved. 

Pott's  disease  of  infancy  may  be  mistaken  for  acide  rhackitis, 
or  scurvy.  The  symptoms  of  such  affections  are,  however,  not 
limited  to  the  spine,  but  involve  to  a  greater  or  less  degree  the 
limbs  and  joints,  indicating  that  the  discomfort  and  pain  are 
due  to  a  general,  not  to  a  local  disease. 

The  Rhachitic  Spine. — ^The  deformity  of  the  spine,  caused  by 
rhachitis,  is  not  infrequently  mistaken  for  the  kyphosis  of  Pott's 
disease. 

It  has  been  stated  that  when  in  early  infancy  the  cliild  is  placed 
in  the  sitting  posture  the  spine  bends  in  a  long,  posterior  curve, 
indicative  of  the  weakness  normal  at  this  age.  Such  a  curvature 
Ls  characteristic  also  of  acquired  weakness  and  particularly  that 
caused  by  rhachitis  in  early  childhood.  The  weak  child  that  has 
never  walked  or  that  has  "  lost  its  walk"  sits  much  of  the  time  in 
its  chair,  or  is  carried  about  on  its  mother's  arms.    In  this  posture 
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the  spine  is  habitually  bent  backward  Soon  a  slight  projection 
persists,  even  when  the  child  is  lying  down.  This  usually 
increases  in  size  and  becomes  more  resistant,  forming  a  somewhat 
rounded  and  rigid  posterior  curvature  of  the  dorsolumbar  portion 
of  the  spine. 

The  diagnosis  from  Pott's  disease  should  be  made  without 
difficulty,  because  the  evidences  of  general  rhachitis  being 
present,  the  deformity  is  almost  as  much  to  be  expected  as 
would  be  distortions  of  the  legs  were  the  child  walking.  If 
the  patient  is  placed  in  its  habitual  sitting  posture  it  will  be  seen 
that  the  deformity  is  simply  an  exaggeration  of  a  normal  attitude. 
In  this  attitude  the  patient  remains  contentedly  for  an  indefinite- 
time,  whereas  if  Pott's  disease  were  present  the  child  would  lie 
on  its  back  or  abdomen.  The  projection  is  rounded,  not  angu- 
lar, and  if  the  patient  be  placed  in  the  prone  posture  the  projec- 
tion may  be  reduced,  in  great  part,  by  raising  the  thighs  while 
gentle  pressure  is  exerted  upon  the  kyphosis.  Finally,  although 
such  extension  and  pressure  may  cause  discomfort,  there  is  com- 
plete absence  of  the  muscular  spasm  characteristic  of  Pott's  disease. 

It  may  be  stated,  then,  that  the  rhachitic  deformity  is  a  rounded 
curvature  of  the  lower  part  of  the  spine.  Its  cause  is  weakness 
and  habitual  posture.  The  rigidity  depends  upon  the  duration 
of  the  deformity.  The  pain,  if  the  rhachitis  be  acute,  is  general 
and  it  is  easily  explained  by  the  sensitive  condition  of  the 
bones  and  joints.  It  is  true  that  rhachitis  and  tuberculous  dis- 
ease of  the  spine  may  be  combined,  hut  in  such  rare  instances 
the  symptoms  of  the  more  serious  local  disease  will  make  them- 
selves evident  as  distinct  from  those  of  the  general  weakness. 

Recapitulation. — ^The  more  characteristic  sjmptoms  of  disease 
of  the  dorsolumbar  region  may  be  summed  up  as  follows: 

Increased  lordosis  or  overerectness  and  a  prominent  abdomen; 
a  cautious,  constrained,  or  waddling  gait;  less  often  a  lateral 
inclination  of  the  body  or  a  limp  caused  by  psoas  contraction. 

Stiffness  of  the  spine,  which  makes  bending  or  turning  the 
body  difficult. 

Pain  referred  to  the  back,  to  the  inguinal  region,  or  to  the 
thighs,  and  in    more  advanced  cases  the  characteristic  deformity. 

Diagnosis. — The  attitude  may  be  simulated  by  congenital 
dislocation  of  the  hips  and  by  muscular  dystrophy. 

The  limp  may  be  mistaken  for  that  of  hip  disease. 

The  pain  and  stiffness  for  sciatica,  rheumatism,  lumbago, 
or  injury. 
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The  abscess  is  to  be  distinguished  from  those  from  other  sources. 

In  young  infants  the  symptoms  may  be  simulated  by  hip  disease 
and  by  acute  rhachitis  or  scurvy. 

Finally,  the  deformity  of  the  subacute  form  of  rhachitis  is  to 
be  distinguished   from   that  symptomatic  of   bone  destruction. 


Disease  of  the  Thoracic  Region  of  the  Spine. 

The  normal  movement  of  this  section  of  the  spine,  which  in- 
cludes the  third  and  tenth  vertebrae,  is  as  compared  with  those 
above  and  below  it,  slight;  thus,  disease  of  this  region  may  not 
interfere  to  a  noticeable  degree  with  the  general  functions  of  the 
spine. 

As  this  part  of  the  column  curves  backward,  the  deformity, 
often  unattended  by  severe  symptoms,  is  not  infrequently  mis- 
taken for  round  shoulders  (Fig.  20).  It  seems  probable,  also, 
because  of  the  normal  backward  curve,  and  because  of  the  leverage 
exerted  by  the  weight  of  the  head  and  arms,  that  deformity  quickly 
follows  disease.  At  all  events,  patients  are  not  often  seen  before 
it  is  present,  so  that  the  diagnosis  is  usually  e\ident  on  inspection 
of  the   patient. 

The  attiivdes  are  not  especially  significant.  If  the  lower  part 
of  the  region  Ls  involved,  and  if  the  disease  is  at  all  acute,  they 
are  similar  to  those  of  disease  of  the  lower  region,  viz.,  erectness, 
the  peculiar,  cautious,  in-toeing  step,  and  the  disinclination 
to   bend   the   body   forward    (Fig.    19). 

If,  on  the  other  hand,  the  upper  part  is  affected,  the  attitude 
is  often,  particularly  in  young  children,  one  of  weakness;  there 
is  a  slight  forward  inclination  of  the  body,  the  head  being  tilted 
backward  or  inclined  toward  one  side,  and  a  peculiar  shrugging, 
squareness,  and  elevation  of  the  shoiilders  is  often  noticeable 
(Fig.  21).  In  many  instances  the  apparent  elevation  of  the 
shoulders  is  in  reality  caused  by  the  deformity,  which  shortens 
the  neck  and  lowers  the  head  (Fig.  23). 

In  this  connection  it  should  be  mentioned  that  one  of  the  second- 
ary effects  of  the  disease,  the  so-called  pigeon  chest,  may  first 
attract  the  attention  of  the  parent.  The  forward  inclination  of 
the  spine  causes  a  flattening  of  the  upper  part  of  the  chest,  while 
the^ternum  sinks  downward  and  becomes  prominent;  thus, 
the  anteroposterior  diameter  of  the  thorax  is  increased,  and  it 
is   compressed  from  side  to  side,   resembling   very   closely   the 
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Of  much  greater  importance,  however,  is  the  labored  or  grunU 
ing  respiration,  which,  indeed,  is  ahnost  pathognomonic  of  Pott's 
disease.  This  "grunting"  is  caused  by  the  interference  with 
respiration,  more  particularly  with  the  normal  rhythmical  move- 
ments of  the  ribs.  The  restraint  is,  in  part,  due  to  muscular 
spasm  and  to  deformity  and  in  part  to  the  voluntary  effort  of  the 
patient.  The  inspiration  is  quick  and  shallow,  in  great  degree 
diaphragmatic,  and  expiration  is  accompanied  by  a  sigh  or  grunt. 
This  is  caused  apparently  by  a  momentary  closure  of  the  larynx 
to  resist  the  escape  of  air  and  thus  sudden  motion  of  the  chest 
walls.  Grunting  respiration  is,  of  course,  an  evidence  of  the 
more  acute  type  of  disease,  but  even  in  mild  cases  will  be  noticed 
when  the  patient   is  fatigued   or  during  play. 

An  aimless  cough  is  often  a  symptom  of  disease  of  the  upper 
dorsal  region,  and  spasmodic  attacks  resembling  asthma  are 
not    uncommon. 

In  most  instances  the  characteristic  deformity  will  appear 
on  examination,  and  in  the  exceptional  cases  in  which  it  is  absent 
a  slight  change  in  contour  will  be  apparent  when  the  trunk 
is  flexed.  In  place  of  the  long,  regular  curve  of  the  normal 
spine  a  point  where  two  distinct  outlines  unite  will  be  observed 
— one  of  which  may  be  curved,  while  the  other  is  practically 
straight    (Fig.   7). 

The  presence  of  muscular  spasm  may  be  shown  by  sudden 
movement  of  the  spine,  and  it  may  also  be  demonstrated  in 
children  by  raising  the  legs  and  swaying  the  body  from  side  to 
side,  as  illustrated  in  the  preceding  section  (Fig.  15).  The  change 
in  the  rhytlun  of  respiration  has  been  mentioned  already.  Al- 
though the  respiratory  movement  of  the  entire  thorax  is  lessened 
in  range,  the  restraint  does  not  affect  all  the  ribs  equally;  those 
that  articulate  with  the  diseased  vertebrae  are  often  nearly  motion- 
less, while  the  movement  of  those  at  a  distance  from  the  disease 
may  approach  the  normal. 

In  tracing  the  neuralgic  pain  to  its  source  the  sharp,  downward 
inclination  of  the  ribs  must  be  borne  in  mind;  thus,  the  cause 
of  pain  in  the  "stomach"  must  be  looked  for  between  the  shoulder 
blades. 

As  in  the  lumbar  region,  slight  lateral  deviation  of  the  spine 
is  not  uncommon,  and  it  may  be  accompanied  by  a  noticeable 
twist  or  rotation  so  that  the  ribs  on  one  side  project  sUghtly 
backward  (Fig.  22). 

In  this  region  the  spinal  cord  is  more  often  involved  than  in 
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Fig.  12 


iSmmm  of  otiier  sections;  thus,  an  awkward,  stumbling  gait  and 
(iiuiUv  a  "loss  of  walk"  may  be  tlie  symptoms  that  first  attract 
atlentien.  The  pamlysis  of  Pott's  disease  imtl  its  differential 
diagnosis   are   considered   in   more   detail   elsewhere, 

Ah^ctsB  a.H  a  complication  of  dis- 
ease of  the  thoracic  region  cannot 
be  demonstrated  by  palpation  unless 
it  has  found  an  outlet  l»etw"een  the 
rib«,  hut  |KTcussion  will  often  show 
an  art^  of  diilness  or  flatness  extend' 
ing  from  the  diseased  vertebnc 
toH'ard  the  lateral  iispect  of  the  chest. 
Thli  is  due  in  part,  however,  to  the 
inflmiiiiuitory  thickening  of  the  tis* 
siiCH  in  the  neighlwrhowh  In  rare 
Uistajices  the  abscess  may  press 
dtpectly  upon  the  trachea  or  bronchi 
and  cause  sjMSin<Hlic  attacks  of 
dy?<pn*en  nrsenililing  iisthnui. 

Diagnosis. — It  is  hardly  necessary 
if}  mention  the  list  tif  affccticjns  that 
may  cause  pain  in  the  chest  or  alxlo- 
tuen;  it  is  sufficient  to  state  diat 
aiK*h  symptoms  always  retjuire  a 
physical  examination.  The  same 
statement  applies  to  irregular  respi- 
mtion,  to  cough,  and  to  so-called 
asthma* 

( lecasiotuJly  tubereulous  disease 
of  the  thoracic  section  in  adoles- 
eence  is  practically  jminless,  and  the 
resulting  deformity  is  rather  rounded 
than  angular,  so  dutt  it  may  be  mis- 
takcQ  for  round  shouMers.  ''Hound 
skimUer$'*  is,  however,  as  a  rule,  of  long  duration.  The  exciting 
cauae  or  causes  of  postural  deformity,  in  oci^upation  or  other- 
wise, are  indicated  often  by  the  history.  The  rigitlity  is  less 
marked  than  in  Pott's  disease,  and  neuralgic  pain  is  aliseut 

The  contour  of  tlie  rhachitic  kyphosis  has  been  dcscribecL 
It  stiould  be  evident  that  a  more  or  less  angular  projec- 
tkra  in  tlie  upper  part  of  the  spine  could  not  Im*  rhachitic; 
and  yet  because  of  the  al^sence  of  pain  this  diagnosis  is  made 


Miukcd  laterul  li^vialluo  of  Uie  apilic 
with  nitatton,     D«furmity  »!  tbfl  cicbUl 
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not  infrequently,  and  as  a  consequence  the  acti\nty  of  the  tuber- 
culous  disease  may  be  increased   l>y  massage   ami  exercises. 

Lateral  deviation  of  the  spine  as  a  symptom  of  disease  hardly 
could  l>e  mistaken  for  the  ordinary  rofarf/4aieral  curvature,  in 
which    pain    an<I    muscular    rigidity   are    absent. 

Acute  affections  within  tlie  chest,  jyleurwy,  pneumonia,  and 
empyemUf  are  sometimes  accompanied  l>y  lateral  deviation  of 
the  spine,  but  the  sudden  onset   and  the  constitutional  and  loc*al 
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The  urmfl  uj*eii  u»  supporin. 


symptoms  that  ac*company  such  affec*tions  should  make  the 
cause  of  the  defomiity  and  pain  evident.  It  is  because  these 
cases  are  sometimes  sent  to  orthope*hc  clinics  for  braces  that 
they  seem  worthy  of  mention. 

The  abscesses  in  this  region,  as  has  been  mentioned,  cause 
usually  dulness  or  flatness  on  percussion  of  the  chest,  and  within 
this  area  friction  sounds  ant!  rales  may  l>e  lieard.  Tlie  tuber- 
culous fluid  may  remain  indefinitely  in  the  posterior  mediastinum 
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and  the  area  uf  flatness  may  extend  Ijeyond  the  axillary  line, 
Jti  it  nmy  f^ve  risr  to  no  syrji|itunis.  If  the  dia^rnosis  of  Pott's 
ciisense  had  not  (>et*ri  made  or  if  the  presence  of  the  ahsce^  had 
not  been  determined  by  the  prenous  physical  examination,  it 
mi|;ht  he  mistaken,  during  an  arute  exaeerbation  of  the  disease 
or  eonstitutional  ilisturhance  from  other  cause»  for  pleurisy  or 
empyema  or  even  for  phthisis.  In  all  fuses,  therefore,  a  careful 
exntni nation  of  the  client  sliouhl  in*  madf  from  time  to  time  in 
er  that  tfie  presence  or  aljsciKc  of  ubsres**  may  be  recordeil. 


Ccrh'lcjU  dUeiMe  wilii  ^idtMce^^     Chur 


1 1  ituile. 


KacapittllatioQ. — Pott's  disea^ie  of  the  thorRCie  region  is  often 
Etuiitiinus  in  its  onset,  causing  no  {jositive  symptoms  before  the 
stage  of  deformity. 

Its  most  cbaructeristic  symptoms  are  pain  refemxl  to  the  front 
and  siiles  of  the   iKKly   and   the   ^ruiUing  n*.spiratJoii. 

If  tlie  chiteuse  is  propT-essive,  weakne^is  and  rigidity  are  present. 
The  attitude,  when  tlie  disease  b   tn  the  lower  thoracic  region, 
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resembles  that  of  lumbar  disease;  if  the  upper  part  is  affected 
the  head  is  tilted  somewhat  backward  and  the  shoulders  appear 
to  be  elevated. 

In  differential  diagnosis  one  will  consider  the  significance 
of  pain,  cough,  or  embarrassed  respiration,  and  the  affections 
for  which  abscess  or  paralysis  might  be  mistaken.  Also,  round 
shoulders,  rhachitic  deformity,  and  lateral  deviation  of  the  spine 
as  distinguished  from  the  kyphosis  of  Pott's  disease. 

2.  The  Upper  Region.— The  upper  region  of  the  spine,  which 
includes  the  cervical  and  two  of  the  dorsal  vertebrae,  corresponds 
in  freedom  of  movement  and  in  its  contour  to  the  lumbar  region. 
For  the  purpose  of  study  it  must  be  divided  into  two  parts. 
Of  these,  the  superior  or  occipitoaxoid  section  is  peculiar,  in  that 
it  contains  no  vertebral  body  or  intervertebral  cartilage,  and  in 
that  the  movements  of  the  head  are  carried  out  in  special  joints 
and  are  controlled  by  special  muscles. 

Disease  at  this  point  is  dangerous,  because  displacement  or 
fracture  of  the  weakened  vertebrae  may  cause  sudden  death 
by  pressure  on  the  vital  centres. 

Occipito-axoid  disease  is  uncommon,  and  it  is  relatively  more 
frequent  in  adult  life  than  in  childhood. 

Symptoms. — In  a  typical  case  the  symptoms  are  neuralgic 
pain  radiating  over  the  back  and  sides  of  the  head,  following 
the  distribution  of  the  auricular  and  occipital  nerves.  The 
neck  is  stiff  and  the  head  may  be  fixed  in  the  median  line,  the 
chin  being  somewhat  depressed;  but  it  is  more  often  tilted  to 
one  side,  simulating  the  attitude  of  torticollis    (Fig.   24). 

The  atiitvde  and  appearance  of  the  patient,  when  normal  move- 
ment of  the  neck  is  restrained  by  a  painful  disease,  is  character- 
istic; the  eyes  follow  one,  or  the  body  is  turned,  when  the  attention 
of  the  patient  is  attracted.  The  patient  moves  carefully,  in 
order  to  avoid  jar;  often  the  chin  is  instinctively  supported  by 
the  hand,  and  a  favorite  attitude  is  one  in  which  the  patient  sits 
with  elbows  on  the  table,  the  hands  supporting  the  head  (Fig.  25). 
If  the  attempt  is  made  to  raise  the  chin,  or  to  rotate  the  head,  the 
patient  seizes  the  hands  of  the  examiner,  and,  it  may  be,  screams 
in  apprehension.  There  may  be  slight  bulging  and  thickening 
of  the  tissues  at  the  seat  of  disease.  The  affected  vertebrae  are 
usually  sensitive  to  direct  pressure,  and  not  infrequently  deep 
fluctuation  in  the  suboccipital  triangle  can  be  made  out. 

The  atloaxoid  junction  lies  just  behind  the  posterior  wall 
of  the  pharynx,  on  a  line  with  the  upper  teeth.    Here  abscess 


TVBERVULOUS  DISEASE  OF  THE  SPINE 


m 


aften  pTFsents  itself,  occasionally  early  in  the  course  of  the  disease, 
causing  sjtnptoms  of  obstnjction»  such  as  snoring,  change  in 
the  quality  of  the  voice»  diflicuUy  in  swallowing,  or  spiismodic 
uttiK^ks  of  so-calh^l  (Toup.  \Vlien  aliSfess  is  present  and  when 
the  disease  is  at  all  acute,  the  reclining  posture  sometimes 
aggravates  tlie  svTUjJtoins,  so  that  *' getting  the  child  to  lied** 
b  often  a  tedious  and  difficult  task. 


liamuitctiAUe  alliiude- 


In  certain  cases  one  can  determine  whether  the  disease  is  of 
tiie  ocd^toatloid  or  of  tlie  atloaxoid  articulation,  but,  as  botli 
joints  arc  to  a  great  extent  controlled  by  tlie  same  muscles,  this 
%&  often  inipos.sibk\ 

The  uppennost  joint,  that  between  the  atlas  and  occiput, 
pcnnili  the  noilding  movement  of  the  liead,  or  flexion  and  ex- 
lennofi  on  the  spine;  while  the  atloaxoid  joint  permits  rotation 
of  the  atl&s  about  the  axb  to  the  extent  of  about  30  di^rees  in 
rither  direction. 

If  the  di^*ase  be  in  the  upper  joint  the  nodding  movements 
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will  be  raore  restrictal  than  those  of  rotation,  and  vum  versa. 
The  motion  of  the  cenrical  region  h  very  free;  so  that  to  make 
the  test  one  must  ^rasp  the  neck  tiroily  in  order  to  restrain  motion 
except  in  the  joint  under  examination.  Because  of  this  freedoin 
of  movement,  restriction  of  motion  of  the  upper  articuhitions 
is  often  overlooked  when  the  disease  is  of  the  subacute  variety. 
The  Lower  Cervical  Region.— The  symptoms  of  disease  of  the 
lower  cervical  section,  although  similar  in  character,  are  often 
less  marked  than  those  of  the  upper  region.  The  cervical  spine 
Itecomcs  straighter.  ami  often  a  slight  backward  projection  or 
tliickenlng  indicates  the  pasition  of  the  disease.  The  head  is 
usually  turne*!  to  one  side  by  contraction  of  the  lateral  muscles  in 


I>i»eiise  <>{  the  inhjijle  cervical  retfioii  at  an  tntrly  t^tage. 


an  attilude  of  wrMieck  (Fig.  2\\).  The  pain  is  referreil  to  the 
neck,  to  the  si cr rial  region,  or  down  the  anris,  follciwing  the  dis- 
tribution of  the  brachial  plexus. 

In  the  more  atlvancefl  cases  one*s  attentifui  may  l>e  attracted 
to  the  cervical  region,  because  the  neck  seems  short  and  because 
the  head  is  tiltetl  backward.  The  entire  back  shows  a  com- 
pensatory flattening,  yet  no  defurmity  is  apparent  until  the  occiput 
is  raisetl  and  tlrawn  forward,  wlien  a  shelf-like  pri>jecttt)n  may 
be  felt  at  what  apix'ars  to  he  the  extremity  of  the  spine,  but  which 
is  really  an  anguhir  deformity  at  the  third  or  fourth  vertebra. 

This  emphasizes  the  importance  of  a  careful  observation 
of    the  contour    of   the  spine,  ami  the  net^essity  of    explaining 
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to  one's  self  every  change  from  tlie  normal  that  may  be 
policed. 

lH9ea§€  at  the  ctrvicodorsal  jundum  resembles  in  its  symptoms 
thmt  of  the  upper  liorsal  region.  Tlie  heml  is  usually  tiltecl  back- 
ward (Fig.  21)  or  it  may  be  tiinieil  to  one  side.  l>Lsease  at  this 
puini  is  often  subacute  in  eharucter,  and  paralysis  from  implica- 
itinn  of  the  spinal  ct)nl  soinetinies  apj^ears  Ijefore  deftJmiity  is 
uppiirent.     Oef*asionaIly  irregidarity  of  the  pupils  is  present. 

*rhe  spinous  pnx^ess  of  the  seventh  cervical  or  first  dorsal 
vertebra  is  often  pmminent  (vertebni  pmminens)  in  nonnal 
tmlividuals,  and  it  may  be  mistaken  for  the  vleformity  of  disease, 
especially  when  pain  about  this  ptiint  is  a  sjTnptom,  ns  in  hys- 

F^o.  27 


IFBMHMly  M  th#<  .'r.,    M  .,1  . .  ,  i  1.;^  ii,y  wrmkk'  iti  tliti  iTtMjk,    The  atiituik  of 

Um  ImwI  mmI  %bm  compmumi^atf  proiecuoti  io  the  lutnb«r  r««ion  »re  «hv«ei«ri«tj«, 

teriml  or  hypenrsthetic  j>ersons.  If  such  projection  is  symp- 
tomatic of  dwease  there  h^  almost  always  a  slight  cf>mpensatory 
flattening  of  the  spine  l>elow  the  [H)ii»t  and  a  r-ertain  degree  of 
r^gidfty  of  the  surrounding  muscles. 

IXlgnOfil* — *\s  *ititTness  and  distortion  i»f  the  neck  are  the 
HKMt  pirtitninent  symptoms  of  diseuse  of  this  region,  one  roust 
eatisEitler  first  the  form«  of  tortiaAlU  for  which  it  might  be  mbn 
Uken.     In  typical  tortid^IllH  the  distorti<m  of  the  hea<l  is  caused 
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almost  invariably  by  contraction  of  the  muscles  supplied  by 
the  spinal  accessory  nerve,  the  stemomastoid,  and  trapezius, 
thus,  the  chin  is  slightly  elevated  and  turned  away  from  the 
contracted  muscle. 

Congenital  torticollis,  which  has  existed  from  birth,  is  not  ac- 
companied by  pain  and  it  could  hardly  be  mistaken  for  a  symp- 
tom of  disease. 

Acitte  rheumatic  torticollis,  "stiff  neck,"  is  sufficiently  common 
to  be  familiar  in  its  characteristics.  It  is  of  sudden  onset,  "  in  a 
single  night;"  the  affected  muscles  are  sensitive  to  pressure;  the 
course  of  the  affection  is  short  and  it  is  of  comparative  insignificance. 

A  more  persistent  form  of  acute  torticollis,  characterized  by 
muscular  spasm  and  by  local  sensitiveness,  sometimes  accompanies 
enlarged  or  suppurating  cervical  glands;  it  may  follow  "ear-ache," 
"tonsillitis,"  "sore-throat,"  or  any  form  of  irritation  about  the 
pharynx.  This  form  of  wryneck  is  not  only  very  painful,  but 
it  may  persist  indefinitely,  and  permanent  deformity  may  result. 
The  onset  is  usually  sudden;  the  pain  and  sensitiveness  are  local 
and  are  confined,  as  a  rule,  to  the  contracted  part.  The  stemo- 
majstoid  and  trapezius  muscles  are  most  often  involved;  thus, 
the  wryneck  is  typical.  If  the  tension  be  relaxed  by  inclining 
the  head  toward  the  contracted  muscles,  motion  of  the  spine 
itself  will  be  found  to  be  free  and  painless;  but  if  traction  is 
made  on  the  contracted  muscles  it  causes  discomfort,  and  it 
is  usually  resisted  by  the  patient. 

In  disease  of  the  occipitoaxoid  region  the  distortion  of  the 
head  is  by  no  means  typical  of  stemomastoid  contraction;  it 
may  be  tilted  up  or  down  or  laterally  to  an  exaggerated  degree. 
In  other  words,  the  wryneck  of  Pott's  disease  is  an  irregular  dis- 
tortion, because  it  is  not  dependent  on  the  contraction  of  a  par- 
ticular muscle  or  muscular  group.  "In  torticollis  the  chin  is 
turned  away  from  the  contracted  muscle,  while  in  Pott's  disease 
it  is  turned  toward  the  contracted  muscle."  This  is  an  axio- 
matic expression  of  the  fact  that  the  distortion  of  the  head  symp- 
tomatic of  atloaxoid  disease  depends,  in  great  degree,  upon 
the  spajsm  of  the  small  muscles  that  directly  control  these  joints, 
the  recti  and  obliqui  not  upon  the  contraction  of  the  mastoid 
muscle,  as  in  the  ordinary  form  of  wryneck.  Again,  the  con- 
traction, symptomatic  of  Pott's  disease,  of  this  or  other  regions, 
is  the  result  of  muscular  spajsm  that  checks  painful  motion. 
If  the  head  be  grasped  firmly  by  the  hands  and  if  gentle  trac- 
tion  is  made,  the  distortion  may  often  be  overcome  without  dis- 
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comfort  to  the  patient.  If  similar  traction  is  made  upon  the 
contracted  muscles  of  acute  wiyneck  the  pain  is  increased  and 
the  patient  protests. 

In  disease  of  the  middle  cervical  region,  however,  the  distor- 
tion may  resemble  closely  that  of  acute  torticollis;  for  if  the 
latter  is  caused  by  the  irritation  of  inflamed  or  suppurating 
glands  there  is  often  sensitiveness  to  manipulation,  with  more  or 
less  general  muscular  spasm.  In  such  cases  the  diagnosis  may 
be  impossible  until  apparatus  has  been  applied  to  rest  the  part 
and  to  correct  the  deformity. 

As  has  been  stated,  the  head  may  be  tilted  backward  to  com- 
pensate for  deformity  in  the  middle  cervical  region,  and  in  some 
instances  it  may  be  drawn  backward  by  spasm  of  the  posterior 
muscles.  Such  a  case  might  be  mistaken  for  cervical  opisthotonos, 
or  posterior  torticollis,  which  is  sometimes  seen  in  young  infants 
suffering  from  exhausting  diseases,  basilar  meningitis,  and  the 
like.  In  such  conditions,  however,  the  characteristic  symptoms 
of  Pott's  disease  are,  of  course,  absent. 

The  opposite  attitude,  viz.,  a  forward  droop  of  the  head  diie  to 
weakness  of  the  trapezii  muscles,  is  not  uncommon  as  a  sequence 
of  diphtheria  or  other  forms  of  contagious  disease.  This  droop 
may  be  accompanied,  also,  by  contraction  of  one  of  the  stemo- 
mastoid  muscles  and  by  pain.  In  such  castas  the  history  of 
the  preceding  affection,  the  weakness  or  pjiralysls  of  other  parts, 
as  of  the  soft  palate,  of  accommodation  of  the  eyes  and  the  like, 
together  with  the  general  bodily  weakness  should  make  the 
diagnosis  clear. 

Injury  of  the  upper  segment  of  the  spine,  strain,  contusion, 
or  fracture,  unless  efficiently  treated,  may  cause  sj-mptoms  re- 
sembling very  closely  those  of  tuberculous  disease;  for  example, 
pain,  radiating  over  the  back  of  the  head,  rigidity  and  deformity 
of  the  neck,  and  even  infiltration  and  local  tenderness  about 
the  injured  part.  Such  cases,  when  seen  several  weeks  or  months 
after  the  accident,  are  puzzling,  l)ecause  one  may  be  in  doubt 
whether  the  symptoms  were  caused  by  a  simple  injury  or  whether 
tuberculous  infection  may  have  followed  or  preceded  it.  In 
such  cases  a  positive  diagnosis  cannot  be  made  until  the  effect 
of  rest  and  protection  has  been  obsened — that  is  to  say,  suspir 
cious  cases  should  be  treated  as  one  would  treat  actual  disease. 
If  the  case  is  simply  one  of  injury  recovery  will  be  rapid  and 
complete,  while  if  disease  is  present  the  symptoms  only  will 
be  relieved. 
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The  occipitoaxoid  articulations  may  be  involved  in  acuU  ar^ 
ticiUar  rheumatism,  in  rheumatoid  arthritis  and  the  like.  If  the 
manifestations  are  general  in  character  the  diagnosis  is,  of  course, 
easily  made;  but  occasionally  the  joints  at  the  upper  extremity 
of  the  spine  may  be  involved  in  what  is  apparently  a  local 
infectious  arthritis,  in  which  the  symptoms  are  of  sudden  onset 
it  may  be  accompanied  by  fever  and  constitutional  disturbance. 
The  sudden  onset  and  rapid  recovery  if  proper  treatment  is 
applied  are  the  diagnostic  points. 

Abscess  in  the  cervical  region  is  a  secondary  symptom,  and  al- 
though the  change  in  the  voice  or  the  difficulty  in  breathing  or 
swallowing  may  be  the  most  noticeable  symptoms,  yet  they  are 
always  accompanied  by  some  of  the  characteristic  signs  of  Pott's 
disease.  Whenever  the  diagnosis  of  cervical  disease  is  made  one 
should  examine  the  throat,  and  whenever  a  chronic  retropharyngeal 
abscess  is  present  one  should  look  for  the  symptoms  of  Pott's 
disease.  The  diagnosis  of  the  retropharyngeal  abscess  can  be 
made  only  by  inspection  and  palpation;  therefore,  one  need  only 
mention  the  fact  that  symptoms  of  obstruction  in  the  throat, 
similar  to  those  of  abscess,  may  be  caused  by  adenoid  growths 
and  by  enlarged  tonsils. 

Retropharyngeal  abscess  is  by  no  means  always  symptomatic 
of  Pott's  disease.  It  may  be  one  of  the  sequelae  of  contagious 
disease  or  a  complication  of  pharyngitis.  It  is  then  rapid  in  its 
onset  and  is  not  accompanied  by  the  symptoms  of  Pott's  disease. 

Recapitulation. — If  the  disease  is  of  the  upper  or  occipito- 
axoid region  the  hea<l  is  usually  fixed  in  an  attitude  of  deformity, 
which  may  be  slight  or  extreme.  If  the  disease  is  of  the  middle 
region,  the  attitude  more  often  resembles  that  of  ordinary  torti- 
collis. In  the  lower  region  marked  spasm  of  muscles  is  unusual, 
but  the  head  inclines  backward  or  toward  one  shoulder. 

The  contour  of  the  cervical  spine  changes  as  the  disease  pro- 
gresses; the  normal  anterior  curvature  is  obliterated;  thus,  the 
head  is  pushed  forward,  while  the  dorsal  section  of  the  spine 
becomes  flat  or  even  incurvated  in  compensation.  The  seat 
of  the  disease  is  often  shown  by  an  area  of  thickening  or  local 
sensitiveness  to  deep  pressure. 

Disease  of  the  joints  of  the  upper  or  occipitoaxoid  section  is 
often  acute  in  onset,  in  some  instances  apparently  a  form  of 
synovial  tuberculosis,  and  abscess  is  a  very  frequent  complica- 
tion. Differential  diagnosis  of  disease  in  this  region  will  include 
the  consideration  of  the  various  forms  of  wryneck,  cervical  opis- 
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thotonos,  diphtheritic  paralysis,  and  injuiy.  Secondaiy  abscess 
must  be  distinguished  from  simple  retropharyngeal  abscess  and 
from  other  forms  of  obstruction  in  the  throat. 

Diagnosis  in  OeneraL— Weakness  and  the  so-called  "loss 
of  walk"  are  well-known  symptoms  of  Pott's  disease,  and  on 
this  account  children  suffering  from  different  forms  of  weakness 
or  paralysis  are  often  sent  to  orthopedic  clinics  for  the  treatment 
of   "spine  disease." 

Certain  forms  of  paralysis  bear  a  superficial  resemblance  to 
some  of  the  symptoms  of  Pott's  disease;  for  example,  pseudo- 
hypertrophic muscular  dystrophy  to  the  attitude  caused  by  disease 
of  the  lumbar  region,  and  diphtheritic  paralysis  to  that  of  the 
dorsal  r^on.  Spastic  paralysis,  of  cerebral  origin,  resembles 
somewhat  the  paralysis  of  Pott's  disease,  but  it  may  be  differen- 
tiated by  the  absence  of  pain  by  the  history,  and  by  what  is 
apparent  in  most  cases,   the  mental   impairment. 

Primary  spastic  spinal  paraplegia  resembles  the  paralysis  of 
Pott's  disease  more  closely,  but  here,  again,  the  essential  symp- 
toms of  a  destructive  disease  of  the  spine  are  absent.  The 
contractions  combined  with  the  weakness  and  pain  that  some- 
times follow  cerebrospinal  meningiiis  may  be  mistaken  for  the 
symptoms  of  bone  disease,  but  they  are,  as  a  rule,  readily  ex- 
plained by  the  history  of  the  case. 

Forms  of  organic  disease  of  the  spine  other  than  tuberculosis 
as,  for  example,  malignant  disease,  syphilis,  spondylitis  defor- 
mans and  the  like  in  which  the  question  in  differential  diagnosis 
is  not  of  the  presence  or  absence  of  disease  but  rather  of  its 
nature  are  described   in  Chapter  II. 

The  list  of  affections  that  has  beey  considered  in  the  differ- 
ential diagnosis  is  a  long  one,  but  it  has  l^een  made  up  from 
actual  experience.  Most  of  the  mistakes  in  diagnosis  can  be 
explained  by  carelessness  or  ignorance,  or  because  of  insufficient 
opportunity  for  examination;  but  in  the  earliest  stages  of  the 
disease  repeated  examinations  and  even  tentative  treatment  may 
be  necessary  before  the  diagnosis  is  confirmed. 

The  Roentgen  Ray  Photography  as  a  Means  of  Diagnosis. — Roentgen 
pictures  are  of  comparatively  little  importance  from  the  diag- 
nostic standpoint,  but  they  may  be  of  value  as  a  means  of  deter- 
mining the  exact  extent  of  the  disease.  If  the  negative  is  well- 
defined,  the  diseased  vertebrfle  are  seen  to  be  irregular  in  outline, 
or  they  may  be  lost  in  a  peculiar  blur.  By  counting  from  above 
and  below  the  boundaries  of  the  disease  may  be  made  out,  but 
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inferences  as  to  its  character  and  quality  must  be  made  from 
the  rational  and  physical  signs  (Fig.  35).  The  tuberculin  test 
is  considered  in  Chapter  V. 

The  Record  of  the  Case.— The  history  and  the  results  of  the 
examination  of  the  patient  should  l)e  recorded  somewhat  in  the 
following  order: 

1.  The  family  and  the  personal  history. 

2.  The  history  of  the  disease,  with  especial  reference  to  its 
mode  of  onset,  its  probable  duration,  to  the  noticeable  symptoms, 
and  to  previous  treatment. 

3.  The  physical  examination.  This  should  include  the  gen- 
eral condition  of  the  patient,  the  height  and  weight,  the  attitude, 
the  character  of  the  disease,  whether  progressive,  as  indicated 
by  muscular  spasm  and  pain  on  motion,  or  quiescent,  the  pres- 
ence of  abscess  or  paralysis  as  a  complication,  and,  finally,  the 
position  and  extent  of  the  disease.     This  is  best  shown   by  a 

Fio.  28 


Tracings  of  the  spine  illustrating  recession  of  deformity  under  treatment. 

tracing,  made  by  means  of  a  strip  of  lead  or  pure  tin,  of  such 
thickness  that  it  may  be  readily  moulded  on  the  spine  and  yet 
hold  its  shape  when  removeil  (Fig.  28). 

The  tracing  should  be  of  the  entire  spine,  made  while  the 
patient  lies  extended  in  the  prone  position,  and  the  exact  location 
of  the  most  prominent  spinous  process  should  be  marked  upon 
It.  In  determining  the  position  of  the  disease  it  is  well  to  count 
the  spinous  processes  from  below  upward,  beginning  with  that 
of  the  fourth  lumbar  vertebra,  which  lies  on  a  line  drawn  between 
the  highest  points  of  the  iliac  crests.  There  are  other  landmarks 
that  are  approximately  correct.  Sometimes  the  hist  rib  may  be 
traced  to  its  origin;  the  scapula  covers  the  second  and  seventh 
ribs,  the  root  of  the  spine  of  the  scapula  and  the  middle  point 
of  the  glenoid  cavity  being  on  a  line  with  the  thinl,  and  its  in- 
ferior angle  opposite  the  tip  of  the  seventh  dorsal  spinous  process. 
The  upper  margin  of  the  sternum  is  opposite  the  interval  between 
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the  second  and  third  dorsal  vertebrae.  In  many  instances  the 
vertebra  prominens  and  the  spinous  process  of  the  axis  can  be 
identified.  Such  landmarks  are,  of  course,  somewhat  displaced  if 
the  deformity  is  extreme,  but  they  are  always  suflSciently  correct 
to  check  errors  in  counting  the  spinous  processes. 

The  history  furnishes  a  foundation  on  which  treatment  is 
conducted  and  from  which  its  results  may  be  determined.  The 
study  of  final  results  has  become  of  great  importance  in  ortho- 
pedic surgery,  and  on  this  account  the  record  should  present 
the  condition  of  the  patient  when  treatment  is  begun,  in  a  form 
that  may  be  readily  understood,  not  only  by  its  writer  when 
detaib  have  been  forgotten,  but  by  anyone  who  may  in  after 
years  consult  it.  In  this  history  the  complications  and  incidents 
and  the  changes  in  the  treatment  should  be  noted  at  regular 
intervals  while  the  patient  is  under  observation. 

Tteatment. — The  general  treatment  of  tuberculous  disease  is 
considered  in  Chapter  V.  Pott's  disease  is  the  most  important 
of  the  tuberculous  affections  of  the  bones,  and  the  importance  of 
proper  surroundings,  proper  food,  sunlight,  and,  above  all,  open 
air  both  day  and  night,  if  possible,  can  hardly  be  exaggerated. 

The  Oenflnd  Principles  of  Mechanical  Treatment. — Under  normal 
conditions  the  weight  of  the  head  and  of  the  thoracic  and  abdom- 
inal organs  tends  to  bend  the  spine  forwanl  and  downward — a 
tendency  that  is  resisted  by  the  action  of  the  muscles  of  the  back. 
If  the  resistance  is  w^eakened,  as  in  Pott's  disease  by  the  direct 
destruction  of  the  weight-bearing  portion  of  the  spine,  this  ten- 
dency toward  deformity  is,  of  course,  greatly  increased.  Thus, 
the  pressure  of  the  superincumbent  weight  upon  the  weakened 
part  and  the  strain  of  motion  are,  from  the  mechanical  stand- 
point the  most  important  factors  in  the  production  of  deformity. 

WTien  the  body  is  bent  forward,  as  in  the  stooping  posture, 
the  intervertebral  disks  are  compressed  and  the  pressure  upon 
the  vertebral  bodies  is  increased.  When  the  Ixxly  is  held  erect 
or  is  bent  backward  this  pressure  is  lessened,  and  a  part  of  the 
weight  is  transferred  to  the  articular  processes  and  to  the  poste- 
rior parts  of  the  column.  The  object  of  a  brace  or  other  support 
is  to  hold  the  spine  in  the  extended  position,  so  that  pressure 
on  the  diseased  vertebrae  may  be  removed.  One  aims  to  splint 
the  spine  as  effectively  as  if  it  were  broken,  in  order  to  relieve 
the  discomfort  and  pain,  so  depressing  to  the  patient,  and  to 
secure  the  rest  that  is  essential  to  repair. 

The  effectiveness  of  a  particular  splint  or  support,  whether 
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appliwl  to  a  Ijroken  l*onp  cir  in  n  <liscaae<t  spim%  rlepends  up;:)n 
the  area  that  it  covers  on  either  side  of  tlje  part  to  he  supported 
ami  upon  the  arcurary  of  its  adjustment,  as  well  a.s  iip'jn  the 
damage  that  the  part  has  already  suytainti:],  arul  the  strain  l*> 
which  it  still  may  l>e  8uhjecte<l, 

Fn>m  thi.s  stand  pi  ant  it  is  evident  that  it  is  difficult  in  apply 
effective  suppcjit  in  the  trunk  because  of  its  size,  shape,  an<l  coa- 
tent9«  ami  it  is  apparent  also  that  the  mechanical  conditions 
are  more  fnvundile  in  some  parts  than  in  others.  For  example, 
the  splint  15  likely  to  l»e  effective  when  the  disriune  L^  of  tlie  lower 
dorsal  region,  liecause  its  two  extremities,  attache*  1  to  the  pelvis 
and  to  the  shoulders,  are  ecjuidislnnt  from  the  [x>int  to  lie  sup- 
port e«L  These  conditions  are  reverse<l  in  disease  of  the  upper 
thoracic  region,  because  the  weight  of  the  hea<l  ami  of  the  ann*i 
tends  to  increase  the  deformity,  and  l>eeaui*e  of  the  insufficient 
le%Tra-ge  that  can  l>e  seciire*!  for  the  supporting  appliance.  The 
pelvLs  is  the  base  of  suppurt  fur  all  furms  of  splints,  ami  if  it  is 
smaller  than  the  alidomen^  as  in  infancy^  the  a<ljitstment  of  effi- 
cient supjx)rt  is  more  difficult  than  in  older  subjects. 

In  actual  (iracticc  tlu^  treatment  i*f  Pott*s  di.'iea.se  is  influejiced 
by  the  age  of  the  patient,  the  situation  of  the  disease,  the  dura- 
tion of  the  deformity,  and  by  many  other  circumstances,  but 
tlie  relative  rfliciency  *if  braces  or  other  appliances  may  be  de- 
cided on  purely  mechanical  gmumls.  Thus,  as  the  ultmiate 
deformity  of  Fott*s  disejise  is,  in  great  ilegree^  caused  by  the 
force  of  gravittj  avfing  on  a  iveaketml  spitu\  the  most  effective 
treatment  must  Ix*  fixation  in  the  horizontal  position,  for  in  this 
[xxsition  the  strain  of  use  an<l  the  pressure  of  su  perineum  I  »eut 
weight  can  l)e  removed  Crfjmpletely. 

Horizoiital  Fixatian. — Apparatus  for  this  treatment  must  be  quite 
indejiendent  of  the  l»ed  lai  which  it  may  be  placeil,  and  of  such 
appliances  .sf»%eral  forms  may  l>e  employeth 

The  reclinationgypsbettes  of  I^orenz*  is  simply  a  (Kisterior  case 
of  plaster-t>f-ParLs  enclosing  the  hem!  and  ImkIv, 

The  Phelps  l>efl  is  somewhat  similar.  A  thin  boand  is  cut  in 
the  outline  of  the  child's  Ixxly  antl  extendc<l  legs*  It  is  padded 
with  wiulding  and  (*overed  with  cotton  cloth;  the  patient  is  then 
plai^l  upt>n  it,  ami  plaster  bandagtvs  are  applies!  to  rnclnse  the 
Unly  ami  the  legs.  The  frtmt  Is  then  cut  away,  so  that  tlie  patient 
may  be  removed  from  the  bed  for  an  occasional  Imth  ami  change 
of  clothing*' 
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The  wire  cuirasse  has  been  popularized  by  Sayre;'  it  is  an  effec- 
tiTr  appliance,  although  somewhat  cumbersome  and  expensive. 

An  effe<^"tive  and  convenient  fonn  of  stippirt  is  the  Bradford 
frame  or  stretcher.  Tliis  is  a  rectangular  frame  a  few  iriches 
loi^T  and  sUghtlv  wider  than  the  patient's  Ixxiy,  Over  the 
fnuue  covers  of  strong  canvas  are  drawn  tightly  by  means  of  cor- 


BnrlfordV  berl-frame.     (BrAdfonJ  ftinj  Lovett) 

set  lariit^s  nr  straps  on  its  under  surfact\  leaving  an  interval 
tMfnenth  the  butttHks  for  tlie  ?ise  of  the  l)e<l-pan  (Fig.  29), 

*rhe  efficienrv  of  ihi^s  apphait<r  may  Ik*  increase*!  I>y  changing 
it  in  M'verjil  particuhirs,  and  the  following  flescription  applies  to 
the  apparatiLH  useil  by  the  writer: 

The  jjtreteher  frame  is  ma<le  of  onlinary  galvanizetl  gas-pipe 
or  steel  tubing  of  a  smaller  diameter.     It  should  be  abtiut  ftmr 


ri*i-» 


I'ltie  (uixlilieiJ  framr  with  (he  buxLagc. 


tfidicts  longer  than  the  rhilil  and  about  four-fifths  as  wide,  the 
birml  bars  corresponding  to  the  articulating  surfaces  of  the  four 
extremities  with  the  Inink,  The  nnliiuiry  dimensions  are  seven 
mmI  one-half  by  thirty  Height  iiuhcs,  or  the  wi<lili  to  length  about 
as  one  to  five. 

Al  first  thought  it  woultl  seem  that  the  side  bars  might  cause 
imconifortabie  preasure  on  the  overlianging  shouklcrs^  but  as 
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centre  by  rubber  cloth.  This  is  applied  and  is  drawn  tight  by 
means  of  corset  lacings  and  straps.  Upon  this  two  thick  pads 
of  felt  are  sewed;  these  should  be  about  seven  inches  in  length 
and  about  three-quarters  of  an  inch  in  thickness,  so  placed  as 
to  pass  on  either  side  of  the  spinous  processes  at  the  seat  of  the 
disease,  thus  protecting  them  from  pressure,  fixing  the  part  more 
firmly,  and  increasing  the  leverage  of  the  apparatus.  The  child, 
wearing  only  an  undershirt,  stockings,  and  diaper,  Ls  placed 
upon  the  frame  and  is  fixed  there  usually  by  a  front  piece  or  apron 
similar  to  that  used  with  the  spinal  braw.  As  soon  as  the  patient 
has  become  accustomed  to  the  restraint  one  l)egins  to  over- 
extend  the  spine  by  bending  the  bars  from  time  to  time  upwanl 
beneath  the  kyphosis  with  the  aim,  as  has  been  stated,  of  actually 
separating  the  diseased  vertebral  bodies  and  obliterating  all  the 
physiological  curves  of  the  spine,  so  that  the  body  shall  be  finally 
bent  backward  to  form  the  segment  of  a  circle.  The  greatest 
convexity  Ls  at  the  seat  of  the  disease,  and  as  the  head  and  lower 
extremities  are  on  a  much  lower  level,  an  element  of  gravity 
traction  is  present  in  some  instances,  while  the  support  of  the 
spine,  as  a  whole,  is  much  more  comprehensive  than  when  the 
body  lies  upon  a  plane  surface  (Fig.  32).  The  gradual  over- 
extension of  the  spine  by  l)ending  the  frame  in  this  manner  is 
so  definite  and  simple  that  it  may  l)e  easily  carried  out  by  the 
physician,  and  it  may  be  exaggerate<l  slightly,  to  compensate 
for  the  sagging  of  the  cover.  Thus,  it  is  far  more  effective 
than  any  fonn  of  padding  placc<l  on  a  flat  surface,  or  other 
form  of  support  with  which  1  am  familiar.  Upon  this 
frame  the  child  lies  constantly,  its  clothing  being  made  suffi- 
ciently large  to  include  the  apparatus,  thus  assuring  additional 
fixation.  Once  a  day  or  less  often,  the  chikl  is  removed 
from  the  frame  and  Ls  carefully  tume<l,  face  downward,  upon 
a  laige  pillow;  the  back  is  then  inspected,  bathed  with 
alcohol  and  powdered,  and  the  apparatus  Ls  then  reapplied.  It 
is,  of  course,  desirable  to  have  two  equipped  frames,  but  this  is 
by  no  means  essential. 

The  effect  of  the  continued  fixation  uj)on  the  back  is  not  merely 
to  change  the  contour  of  the  spine,  but  of  the  entire  trunk  as  well; 
to  flatten  and  broaden  the  Ixxly.  This  increase  of  the  lateral 
at  the  expense  of  the  anteroposterior  diameter  L$  quite  the  re- 
verse of  the  natund  tendency  of  the  defonnity,  and  it  is,  there- 
fore, a  favorable  rather  than  an  unfavorable  effect  of  the  treat- 
ment.    The  same  tendency  in  the  lower  region  may  be  checked 
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by  the   use  of  a  flannel   binder,  such   as   is   ordinarily  worn    by 
infants. 

The  method  of  attaching  the  patient  to  the  frame  varies  some- 
what according  to  the  situation  and  cliaracter  of  the  disease. 
In  ordinary  cases,  as  has  been  stated,  a  canvas  apron,  similar  to 
that  use<l  with  the  back  brace  (Fig.  43),  is  applieil,  and  is  buckled 
to  the  sides  of  the  frame.  If  advisiible  the  shoolders  mav  be 
held  down  by  bands  cmssing  the  chest  or  by  axillary  straps  con- 
necter:!  by  a  chest  band.     If  still  more  effective  fixation  is  de- 

Fiu  34 


A  perf«et  crure  ubtuned  by  tbe atr«icfaf)r  ircttiiineDt.     The  niuatioti  of  th«  diseiuM 
U  shown  in  the  x-ray  picture,  Fia.  35. 

sirefl,  as  in  disease  of  the  upper  dorsal  region,  the  anterior  shoulder 
brace,  as  usetl  witli  the  back  brace  (Fig.  41),  may  l>e  attached 
to  the  axillary  straps.  In  disease  of  the  upper  and  miildle  re- 
gions of  the  spine  restraint  of  tlie  legs  is  not  ne<:-essary,  but  in 
lumbar  tlisease  a  broad  swathe  should  lie  passed  across  the  thighs, 
and  if  psoas  spasm  is  present  traction  may  be  employed. 

If   the    disease    is    of    the    upper  region  and  if  the  patient's 
head  is  of  the  long  type,  it  is  advisable  to  make  a  right  angular 


74 


ORTHOPEDIC  SURGEBY 


111  (ILseiLse  of  the  iipp<^r  region  of  the  spine  a  certuiii  amount 
of  traction  is  tlesirable  to  aid  in  the  retiuction  of  defomiity  and 
to  prevent  the  patient  from  raising  the  head-  This  traction  is 
usually  appheil  by  means  of  the  haher  as  use<l  vni]\  the  }UTy- 
mast.  Tlie  straps  are  attachal  to  a  cros,sbar  at  the  upper  ex- 
tremity of  the  frame,  and  traction  may  be  made  by  simply  tighten- 
ing them;  or  if  the  upper  part  of  the  frame  is  somewhat  elevatf^l, 
the  weight  of  the  patient  s  body  makes  the  proper  eountertrac- 
tion.  This  |x>sition  has  the  advantage,  also,  of  allowing  the 
patient  a  better  opportunity  to  see  what  is  going  on  about  him 
(Fig.  33). 

Fio.  M 


The  baby  carriAge  us  u»cA  in  hospital  pracUc«  for  putieoits  on  tbo  stretcher  frame. 


In  disease  of  the  cer\acal  region  traction  is  usually  of  service 
and  fixation  of  the  head  is  always  indieatet!  in  addition  w^hen 
the  occipitoaxoid  region  is  involvab  either  l>y  saml-bags  on 
either  siile,  or,  prefernbly,  by  some  fonn  of  nietal  brace* 

Greater  fixation  of  the  spine  may  be  ilesirable  in  cases  of  more 
acute  disease.  This  uaay  be  attain*^!  by  the  use  of  a  liglit  back 
brace,  or  a  plaster  jacket,  in  connection  with  the  frame.  Such 
support  should  not  be  applietl,  however,  until  the  recession  of 
deformily,  which  is  to  be  ex|>ecte<l  under  treatment  by  the  hori- 
zontal fixation  and  overextension,  has  been  obtaine<l   (Fig,  28), 

As  this  frame  is  simply  a  horizontal  brace  the  child  may  spend 
as  much  time  in  the  open  air  as  would  be  practicable  were  any 
other  appliance  used. 
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PersoniiUy  I  have  never  seen  other  than  favorable  results  from 
thii  mrthcxl  of  treatment.  Pain  and  dist*onifort  are,  aa  a  rule, 
MiVverl  ahiiost  mune<liately,  and  there  is  a  ci»rre3pondiiig  iin- 
pnivement  in  the  general  cx>ndition  uf  the  patient.  Meanwhile 
the  growth  of  the  trunk,  which  is  ho  often  checked  by  the  disease 
and  by  the  cU-fonnity,  ap[>ears  to  process  with  nomiiil  rapidity, 
so  that  the  apparatus  may  be  actually  outgmwn  before  the  ler- 
Qiination  of   tliis  part  of  the  treatment.      Horizontal  fixation  is, 
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t  tt^fkfr  br»c«  mmI  hcftd  nippitrt  applied  for  c 


t  uf  the  upper  dutval  tcigfou. 


irf  rourse,  a  treulment  not  Cfimpk*fe  in  itself »  since  it  must  be  sup- 
plenicntef]  by  the  usual  sup{if»rts  when  the  erect  attitude  is 
igain  asstmml.  Its  duration  varies  from  sue  to  eighteen  months. 
Tlie  ifiiJications  for  its  discontinuance  are  the  c<irrection  of  de- 
formity, the  apparent  quiescence  or  cure  of  the  local  disease  as 
imjicated  by  the  phj'sical  s^ns,  and  by  the  behavior  of  the  patient, 
who,  as  pcpair  advances,  becomes  restless  when  removed  from 
the  frame,  evidently  desiring  to  sit  ami  to  stand. 
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At  this  stage  it  is  well  to  apply  the  ambulatory  supp  ni  some 
time  before  the  patient  is  relea^sed  from  the  frame,  allomng  little 
by  little  the  clxanges  in  attitiirie  ami  habits.  If  the  plaster  jacket 
is  to  be  usecl  it  may  be  applied  during  kmgitiuliiial  suspeasion 
or  otherwise,  after  which  the  child  is  immediately  replace^l  upon 
the  frame,  where  the  plaster  Ls  allowed  to  harden;  thus  it  holds 
the  spine  in  an  attity«le  to  which  it  has  become  accustomed* 
(Fig.  m). 

Ambulatory  Supports. — The  two  types  of  ambulatory  sup- 
ports are  the  steel  lirace  and  the  plaster  jacket. 

The  Back  Brace. — The  spinal  brace,  or  spinal  assistant,  as  the 
original  appliance  of  Dr*  C.  F,  Taylor  wtis  called,  consists  esseo- 
tially  of  two  steel  bars  that  are  ajjplied  on  either  side  of  the 
spinous  proceiises  fmm  the  top  to  the  Ik  atom  of  the  spine.  At  the 
seat  of  the  disease  pads  are  placed  to  provide  for  greater  pressure 
and  fixation,  and  to  f(»rm  a  fulcrum  over  which  the  spine  may  l>e 
straightcne<l  or  held  erect,  when  the  two  extreniities  of  the  brace 
are   finTily  attache*  1    to   the  j)elvis   aritl   to  the  shoulders.     The 

attachment  at  the  lower  eml  is  made 
by  means  of  a  |>t*lvic  band  of  sheet 
steel  (gauge  18)  from  one  and  a  half 
to  two  inches  in  wirlth,  long  enough 
to  reach  from  one  iliac  spine  to  the 
other;  it  is  placed  as  low  as  possible 
on  the  pelvic;  in  other  wonls,  just 
above  the  upper  extremities  of  the 
trochanters.  To  this  the  uprights 
are  fimdy  attacheti  at  an  interval  of 
from  one  and  a  t|uarter  to  one  and 
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The  Tinylor  cbuirt  imguliir] 

The  Taylor  bB«;k  brace,    (H.  L.  Taylor.)  of  hard  rubber  ouaaeoted  by  a  bar» 
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three-quarter  inches  from  one  another,  so  that  the  spinous 
processes  may  pass  between  them,  while  pressure  is  made 
on  the  Uteral  masses  of  the  vertebrae.  The  uprights  are 
made  of  varying  strength,  according  to  the  age  of  the 
patient,  usually  about  one-half  an  inch  in  width  (of  gauge 
8  to  12)  and  of  such  quality  of  steel  that,  although  unyielding 
to  the  strain  of  use,  it  may  be  readily  bent  by  wrenches,  and*  thus 
accurately  adjusted  to  the  back.  The  uprights  reach  to  the 
root  of  the  neck,  or  to  about  the  level  of  the  second  dorsal  ver- 


Fio.  40 


Fio.  41 


Backward  traction  on  the  nhouhier  fixes  the 
upper  doraal  recion. 


The  anterior  nhoulder  braoe  and  itn 
attachment. 


tebra;  from  this  point  two  short  anus  of  metal  project  f onward 
and  outwanl  on  either  side  of  the  neck,  reaching  to  alK)ut  the 
middle  of  the  clavicles.  To  these,  padded  shoulder  straps  are 
attached,  which  pass  through  the  axilhe  to  a  crossbar  on  the 
back  brace;  thus  downward  pressure  on  the  shoulders  Is  avoided 
and  increaseil  leverage  is  assured  (Fig.  37). 

Opposite  the  area  of  disease  two  strips  of  thin  steel  al)out  three 
inches  in  length  are  fix«l;  these  are  slightly  wider  than  the  up- 
rights and  are  perforateil  for  the  attachment  of  the  pressure  pads, 
which  may  be  made  of  layers  of  canton  flannel  or  felt,  or  un- 
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yielding  material,  such  as  leather  or  hard  rubber,  may  be  used 
insteail.  The  pads  should  project  froni  a  quarter  to  a  half-inch 
in  front  of  the  uprights  in  ortler  that  fimi  and  constant  pres- 
sure, to  the  extent  that  the  skin  mil  tolerate,  may  be  made  at 
the  seat  of  disease  (Fig.  38). 

In  measuring  for  this  brace  the  jiatient  is  placet!  in  the  jirone 
posture  and  a  tracing  of  the  outline  of  the  hack  Ls  nia^ie  by  means 
of  the  leatl  tape.  This  outline  may  l)e  cut  in  canlboanl  and 
fitted  to  the  back;  in  fact,  if  the  mechanic  is  unfamiliar  with 
the  work,  each  part  of-  the  brace,  uprights,  ]>elvic  band,  etc.^ 
may  be  cut  in  cardboard  and  attached  to  one  another  to  serve 
as  a  moileb  Before  the  brace  is  finishetl  it  should  l>e  applie<l 
to  the  back  and  should  \m  a^ljustcnl  carefully  by  means  of  wrenches. 
The  pelvic  band  and  the  parts  that  come  in  direct  contact  with 
the  skin  are  usually  covereil  with  leather,  or,  in  the  treatment 
of  young  children,  with  rubber  pliLster  and  canton  flannel  to 
prevent  rusting. 

If  the  brace  is  applied  Ix-fore  the  stage  of  dch^nnity  it  should 
follow  the  exact  shape  of  the  spine,  but  if  deformity  is  present, 
particularly  in  dise^ase  of  the  thoracic  region,  it  should  l>e  made 
somewhat  straighter,  in  onler  to  [jermit  a  gnulual  cijrrei*tion 
of  the  compensatory  lortlosls  in  the  lumbar  region,  and  for  in- 
creased leverage  above  the  deformity.  As  has  been  stateil,  a 
certain  amount  of  recession  of  deformity  can  lie  obtaineil  by 
rest  in  tlie  horizontal  |x>sition,  and  if  practicable  this  improved 
contour  shoulfl  t>e  attained  I  l>efore  the  lirace  is  applietl.  The 
apparatus  is  held  in  place  by  an  *'apnm**  (Fig.  43),  which  covers 
tlie  chest  and  ablomen,  to  which  straps  are  attached,  OnUn- 
arily  this  is  made  of  stnmg  linen  or  cotton  cloth,  but  a  canvas 
front  shape^l  atxnirately  to  the  body  and  strengtheneil  with 
whalelKMie,  is  a  more  cfimfortable  an<l  efficient  support.  In 
applying  the  brace  the  jmivIvic  band  Ls  first  attached  to  the 
apron,  then  the  slrajxs  in  orrler,  from  Wlow  upward,  and,  finally, 
the  shoulder  straps.  Each  strap  is  lightenetl  until  the  brace  is 
firmly  fi.\e*l  in  projw^r  pisition.  When  a  brace  is  properly  apptie^l 
and  pmperly  fitte<l  it  holds  its  plat*e  by  friction,  but  when  the 
iHsease  is  of  the  lower  lumbar  region,  or  if  the  bract*  has  a 
temlency  to  upward  fiLsplacemeni  [jerineal  straps  shtmbl  l>e  used 
to  hold  the  pelvic  band  finnly  in  its  place  (Fig.  38).  At  first 
the  brace  is  removed  once  a  day  in  order  to  wash  and  powiler 
the  back,  the  same  care  being  observed  in  moving  the  child  as 
in  the  treatment  by  the  frame;  but  when  the  skin  has  become 


TW  TmyUsr  b&tk  br«e*  uul  hmd  support  cumbifini  with  tli«  WhiuiiMi  •ot«rior  BUt>p«rt. 

of  05e  of  a  U-slmpe  (Fig,  38)*  Tlib  makes  the  brat*e  somewhat 
atiil  n^Heves  the  sacrum  frrmi  prensure,  but  it  clc>es  not 
'"to  its  etlectiveness.  The  eificieiicy  may  be  innx^asecl,  how* 
ever,  liy  improving  the  attarhmeiit  at  il5  upjKT  extremity,  as 
lUtLHtrnted  ill  Fi|(a  39,  in  which  two  trian^uhir  patln  of  hard 
er  connecteti  by  a  metal  bar  are  employeiL 

is  an  improvement  on  the  simple  shoulder  straps  of  the 

.  bmcef  but  it  does  not  provide  the  quality  of  support  ami 

that  b  deshmblc  when   the  disease  Is  of  the  upper  or 
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middle  segment  of  the  thoracic  region.  In  such  citses  the  upper 
part  of  the  chest  is  flatteiietJ,  the  inclination  of  the  rilis  is  increased, 
and  the  shoukiera  droop  forw^arrl,  carrying  with  them  the  seapulie. 
Thus,  the  weight  and  the  strain  of  the  motion  and  UJie  of  the  ann*i 
tend  to  inrrea.se  the  deformity. 

In  health  direct  forward  or  reaebing  movements  of  tlie  anns 
are  always  accompanied  hy  an  increajse  in  the  positeri«»r  cur\*atiire 
of  tlie  dorsal  spine.    On  the  other  harul,  if  the  <ihoulder8  are 
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drawn  hackwarri  and  held  in  this  attitude,  the  curvature  of  the 
spine  is  lessened  and  the  chest  is  elevateil  and  expundeil  (Fig. 
40). 

In  the  tnmtmcnt  of  di.HciLse  of  the  upper  dorsal  region  it  should 
l>e  the  idin,  in  tlie  applicatitm  of  a  brace,  to  follow  this  indication 
and  to  apply  prcH^nurc  directly  uix>n  the  extremities  of  the  shoulders 
to  aasure  the  greatest  possible  fixation  of  the  spine  atwl  to  restrain 
the  movements  (»f  the  nrnis  that  tend  to  increase  the  <teformity. 

'l*he  diagrani.s  illustrate<l  in  Fig.  41  show  how  such  supp>rt 
may  be  applieil.  Two  saucer-shaped  plates  of  hanl  rubber  or 
padded  metal  (Fig,  42)  cover  the  heads  of  the  humeri  and  are 
joined  by  a  rigid  bar  of  steel,  which  passes  ac*n>ss  but  does  not 
toueli  the  rhej<t.    On  the  back  brace  are  placed  two  triangular  pads 
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If  <'<>nslruction,  which  cover  and  press  upon  the  scapulte. 
These  p^h  are,  however,  not  essential  and  are  often  omitted. 
The  back  brace  is  applie<i,  the  shoulders  are  then  drawn  back- 
wairl  and  the  shoulder-cups  are  firmly  attached  by  straps  to  the 
neck  ban*  of  the  lirace  above,  and  by  axillary  bands  below  in 
the  usual  manner.  By  this  means  the  thorax  is  elevate*!  and 
the  spine  is  more  effec- 
livriy  fixei!,  while  direct 
niovement  of  the  arms 
fonraid  is  mmie  impos- 
sible. It  would  seem 
thai  such  restraint  would 
lie  irksome  to  the  patient, 
but  in  on  extended  use 
at  the  apparatus  this  hus 

Flu.  4A 


■uppori. 


(8e«  Fig.  47,) 
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never  caused  complaint*  In  many  instances,  even  when  the  dis- 
ts  as  low  as  the  tenth  dorsal  vertebra,  it  may  be  used 
with  advantttfre^  but  it  is  especially  indtcatctl  when  the  disease 
is  in  the  neighborh(»o<l  of  the  seventh  dorsal  vertebra*  In  con- 
nection with  the  shoulder  bnice  it  is  usually  ailvisable  to  apply 
m  support  beneath  the  chin  to  prevent  the  forwanl  inclination 
'•f  »h»^  neck  and   to  tilt  the  hea^l  somewhat  backward,     A    very 
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simple  and  inoffensive  support  of  this  charaxjter  is  a  loop  of 
steel  surrounding  the  neck  and  attached  by  screws  to  a  back 
bar  on  the  brace  (Fig.  45).  If  a  more  efficient  brace  is  required, 
as  when  the  disease  is  of  the  upper  dorsal  or  cervical  regions, 
the  Taylor  head  support  should  be  used.  This  is  an  oval 
ring  of  steel  which  may  be  clasped  about  the  neck  by  means 
of  a  lateral  hinge.  On  the  front  a  cup  of  hard  rubber  sup- 
ports the  chin  and  behind  the  ring  fits  upon  an  upright  pivot 
that  may  be  raised  or  lowered  upon  a  crossbar  on  the  upper 
part  of  the  brace;  free  lateral  motion  is  allowed,  or  it  may  be 
checked  by  means  of  a  screw  (Fig.  47). 

If  absolute  fixation  of  the  head  is  indicated,  as  in  disease  at 
or  near  the  occipitoaxoid  region,  two  steel  uprights  may  be  at- 
tached to  the  back  of  the  ring;  these  are  bent  to  fit  the  posterior 
and  lateral  aspect  of  the  head  closely,  and  a  band  of  webbing 
is  passed  from  one  upright  to  the  other  and  about  the  forehead. 

In  applying  the  support  the  chin  should  always  be  tilted  slightly 
upward  in  order  to  throw  the  weight  of  the  head  backwaid 
(Fig.  47).  The  adjustment  of  the  head  support  b  made  easier 
if  the  pivot  is  attached  to  the  upright  by  means  of  a  ball-and- 
socket  joint  (Shaffer)  (Fig.  37)  that  may  be  regulated  by  a  screw 
and  key;  this  arrangement  is  of  service  when  the  head  is  dis- 
torted, but  it  is  by  no  means  necessary. 

When  the  Taylor  head  support  or  similar  appliance  is  used 
the  greater  part  of  the  pressure  is  sustained  by  the  chin,  which 
may,  after  a  time,  undergo  an  unsightly  recession.  It  may  be  of 
advantage,  therefore,  in  such  cases,  and  particularly  when  restraint 
of  the  motion  of  the  neck  is  desirable,  to  transfer  this  pressure  to 
the  forehead  and  occiput  by  extending  the  back  bars  upward 
over  the  back  of.  the  head,  as  in  Fig.  54. 

A  jury-mast  may  be  used  to  support  the  head  also;  its  adjust- 
ment will  be  described  in  connection  with  the  plaster  jacket,  with 
which  it  is  usually  associated  (Fig.  48). 

The  Plaster  Jacket. — It  was  claimed  at  one  time  that  a  plaster 
jacket  applied  while  the  body  was  partially  suspended  would 
actually  relieve  the  weakened  area  of  superincumbent  weight  by 
holding  the  diseased  surfaces  apart.  This  is  not  the  fact.  The 
jacket  supports  the  spine  as  does  the  brace  by  holding  it  in  the 
erect  or  extended  position.  One  is  a  circular  and  the  other  is  a 
posterior  splint.  There  is  this  difference,  however:  the  brace 
fits  the  spine  accurately  and  holds  its  place  by  pressure  and  friction; 
the  jacket  is  held  in"place  by^the  support  of  the  projecting  pelvic 
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and    the    bony    prominences  that  are  exposed    to   friction    and 
pressure  should  be  protected. 

A  seamless  shirt  should  be  worn;  these  are  made  in  several 
sizes  and  are  sold  by  the  yard  at  a  low  price.  The  shirt  should  fit 
the  body  closely  and  should  be  long  enough  to  reach  to  the  knees. 
On  the  front  and  back  bands  of  linen  or  China  silk  or  other 
material,  about  three  inches  in  width  and  three  feet  in  length, 
should  be  placed  beneath  the  shirt.  These  bands,  or,  as  Lorenz 
calls  them,  "scratchers,"  are  for  the  purpose  of  keeping  the  skin 
.dean.  The  patient  is  then  placed  upon  a  stool,  and  the  halter  of 
the  suspension  apparatus  is  carefully  adjusted;  the  arms  are  ex- 
tended over  the  head  and  the  hands  clasp  the  straps  or  rings; 
thus,  the  chest  is  expanded  to  its  full  limit.  Sufficient  tension 
is  made  upon  the  rope  to  partially  suspend  the  body  and  to  draw 
the  spine  into  the  best  possible  attitude;  in  most  instances  the 
heels  should  be  slightly  lifted  from  the  stool. 

Dr.  Sayre,  to  whom  we  are  indebted  for  the  exposition  of  this 
valuable  means  of  treatment,  insisted  that  the  sensations  of  the 
patient  should  be  the  guide  and  that  traction  should  be  made 
only  to  the  point  of  comfort.  This  is  a  valuable  indication  in 
the  treatment  of  the  adult,  but  it  is  not  often  of  service  in  child- 
hood. 

Before  applying  the  plaster  bandage  pieces  of  piano  felting  or 
similar  material  of  sufficient  thickness  are  placed  about  the  anterior 
pelvic  spines,  over  the  upper  part  of  the  sternum,  and  a  thin 
strip  is  sometimes  used  to  cover  the  spinous  processes.  Finally 
long  pads  of  saddler's  felt,  or  of  other  material  of  sufficient  thick- 
ness, are  applied  on  either  side  of  the  prominent  spinous  pro- 
cesses to  protect  them  from  friction  and  to  provide  greater  pres- 
sure and  fixation  at  the  seat  of  disease.  In  the  treatment  of 
adolescent  or  adult  females  the  breasts  should  be  covered  with 
a  layer  of  cotton,  which  may  be  removed  later  if  necessary, 
to  prevent  pressure.  The  "dinner  pad"  is  now  not  often  used, 
except  in  the  treatment  of  adults  and  in  certain  cases  in  which 
the  abdomen  is  retracted.  In  childhood  the  abdomen  is  usually 
prominent,  and  in  most  instances  no  extra  space  is  required. 
Occasionally,  however,  one  is  told  that  the  patient  complains 
of  discomfort  after  meals,  evidently  due  to  constriction,  and  in 
such  cases  proper  allowance  must  be  made.  The  pad,  which 
is  supposed  to  represent  the  space  necessary  after  a  full  meal, 
is  made  by  folding  a  small  towel  into  the  shape  of  a  sandwich; 
this  is  attached  to  a  bandage  and  is  placed  beneath  the  shirt 
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just  below[-the  ensiform  cartilage;  when  the  jacket  is  completed 
it  may  be  drawn[^out  by  means  of  the  hanging  bandage,  leaving 
tfie  additional  space  for  emergencies. 

The  materials  for  the  jacket  should  be  of  the  best  Fresh 
dental  plaster  should  be  rubbed  by  hand  into  strips  of  crinoline, 
free  from  glue.  The  bandages  should  be  from  three  to  five 
inches  in  width  and  six  yards  in  length,  from  three  to  six  being 
required  for  a  jacket,  according  to  the  size  of  the  child.  They 
should  be  placed  on  end,  in  a  pail  of  warm  water,  one  at  a  time 
as  they  are  used.  No  salt  or  alum  should  be  used  to  hasten  the 
setting  of  the  plaster;  in  fact,  if  such  aid  is  necessary  it  is  unfit 
for  use.  When  the  bubbles  have  ceased  to  rise  the  bandage  is 
squeezed  gently  until  no  water  drips  from  it,  and  the  loose  threads 
are  removed  from  the  ends. 

One  person  should  sit  behind  the  patient  and  one  in  front, 
while  the  third  may  hold  the  rope  and  check  the  swaying  of  the 
body.  The  one  who  sits  behind  the  patient  may  clasp  the  child's 
legs  between  his  knees  and  thus  assure  better  fixation  of  the 
pelvb.  The  pads  are  held  in  position  until  they  are  fixed  by  the 
plaster  bandages,  which  should  be  applied  with  a  slight  and  even 
tennon. 

As  a  rule,  the  jacket  should  be  of  uniform  thickness  through- 
out. This  thickness  need  not  exceed  one-eighth  to  one-fourth  of 
an  inch,  and  it  may  even  be  lighter  in  certain  cases.  It  is  well 
to  make  the  first  turns  about  the  waist,  and  to  use  the  first  band- 
age about  the  pelns,  since  the  pelvis  is  the  base  of  support;  and, 
as  the  most  important  point  for  counterpressure  is  the  chest,  this 
part  should  be  made  especially  strong  and  resistant. 

During  the  application  of  the  jacket  it  should  be  rubbed  con- 
stantly in  order  that  the  different  layers  of  bandage  may  adhere 
to  one  another,  and  that  it  may  fit  the  projections  of  the  pelvis 
and  body  closely.  Meanwhile  the  attitude  of  the  patient  should 
be  carefully  watched,  in  order  to  prevent  lateral  inclination  of 
the  body.  In  some  instances  it  b  possible  to  lessen  the  deformity 
by  the  extension  and  by  backward  traction  on  the  shoulders  and 
forward  pressure  on  the  trunk  while  the  jacket  is  hardening. 

WTien  the  jacket  is  nearly  firm  it  should  be  trimmed.  In  many 
instances  this  may  be  done  while  the  patient  is  in  the  swing,  but 
if  he  is  fatigued  he  may  be  placed  in  the  recumbent  posture. 

As  a  rule,  the  front  of  the  jacket  should  reach  from  the  upper 
margin  of  the  sternum  to  the  pubes;  behind,  from  about  the 
midline  of  the  scapulae  to  the  gluteal  fold;  laterally,  it  should  be 
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}i£ket  and  is  sewed  to  the  neck  portion ;  this  adds  much  to  neat- 

i  and  cleanliness.    The  shirt  must  be  ilrawn  tightly  about  the 

I  neck,  in  order  to  guanl  the  body  fmm  the  crumbs  or  other  objects 

[that  may  fall  Umeath  the  jacket,  and  in  many  instances  a  special 

elector  in  the  fonn  of  a  wide  collar  bib  may  be  used  with 

lul  vantage. 

The  upper  and  lower  ends  of  the  cleansing  bandages  are  joinecl 
to  one  another  with  tape,  and  with  them  the  skin  is  carefully 
iibbed  twice  daily.     When  soiled  they  may  be  replace^!. 


Tbfl  jury-oLMt  mmI  the  »al«riDr  aupport. 

It  may  be  mentioned  in  this  connection  that  even  tlie  slightest 
excoriation  or  irritation  of  the  skin  beneatli  the  jacket  c^n  be 
Ideleelcd  by  the  peculiar  chIot.  Of  this  parents  should  l>e  in- 
1,  iio  that  it  may  be  cut  down  and  the  sourt*e  of  the  irritation 
removed  at  onee.  With  ordinarr  care  *  sores/*  the  bugbear  of 
the  plaster  jacket,  may  be  avoidtHl  or  so  quickly  detected  tliat 
tbry  are  of  little  consequence. 

If  the  disease  is  of  the  miildle  region  of  the  spine,  backward 

tnunion  on  llie  shoulilcr^  is  indicated    by  means  of  tlie  anterior 

lahouUrr   bmoe  described    in  connection  "vnih  the  spinal   braee 


(Fig.  51);  or,  if  tliis  is  not  at  hand,  padded  straps  may  be  passed 
about  the  shoulders  and  attaclied  to  buckles  placed  on  the  back 


DlUBlr&tinc  fixAiion  of  the  bend  in  the  overexteoded  itttUude. 

of  the  jacket.     l>iirtion  applied  in  this  manner  aids  in  prevent- 
ing defonnity  and  assures  better  expansion  of  the  chest. 


L. 


^jjl 
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In  many  instances  a  hem!  support  is  rf?c|uir€d,  and  it  is,  of 
course,  always  indiratecl  in  ilisease  of  the  upper  dorsal  and  cer- 
vical regions.  For  iWm  purpose  a  jury-mast  or  a  posterior  sup- 
port may  be  employe*  L 

The  jury-mast  should  be  of  tempered!  steel,  strong  enough  to 
hold  its  shiifie  under  the  tension  «if  the  hnh4*r  (Fig,  52).  Its  base 
sllcillki  be  incorjKjratetl  firmly  in  the  jarket  below  the  sent  of  the 


Fto    &i 
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A  ILLaii'ti  support    for  iba  bsscL 
*thiM  ttj«>-  be  ulittd  wiih  th«  brs^e  or 


WtuiA  vitm  of  Um  i 


» |j«liaait. 


diseftse;  it  should  be  long  enough  to  reach  well  above  tlie  liea<l, 
ant)  tlie  crossbar  should  be  placed  ilirectly  over  the  ears  (Fig*  56). 
llie  halter  should  l>e  applied  with  as  murh  tension  as  can  be 
borne  comfortably  by  the  patient,  so  that  the  weight  of  the  head 
mmf  be  at  least  partly  Hup|>orteil  The  straps  shouM  l>e  ad- 
justed to  tilt  the  chin  sliglitly  upward,  the  aim  being  to  draw  the 
head  backward  and  thus  to  ext^nul  the  spine.     In  ilisease  of  the 


I£kL_ 
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cervical  region  the  crossbar  should  be  fixed  to  check  lateral  mo- 
tion of  the  heat]»  but  this  is  unnecessary  when  the  disease  is  at 
a  lower  level. 

If  more  complete  fixation  of  the  heml  is  desired,  or  if  the  jury 
is  ineffective,  an  appUance  similar  to  that  shown  in  Fig.  51  may 

Fig,  66 


The  jacket  and  iury-riiajit  apptiiHl.     The  Name  imLiettl  iw  rthowri  in  Fiir,  33. 

be  used*  This  consists  of  two  light  steel  bars,  incorjjorated  like 
the  jury-mast  in  the  jacket,  and  adjusted  to  the  neck  and  back 
of  the  head.  Their  upper  extremities  are  joined  by  a  band  of 
light  steel  of  l^-shape,  long  enough  to  reach  from  ear  to  ear,  the 
circumference  being  completed  by  a  bund  of  tape  across  the  fore- 
hea4:l.  In  certain  instances  additional  straps  may  \w  placed  l>e- 
neath  the  chin  and  the  occipntp  as  in  Figs.  54  and  55.  In  this 
connection  it  may  be  statctl  that  the  support  provide*!  by  the  jury- 
mast  is  only  effective  when  it  is  carefully  adjusted  and  carefully 
watche<l.  In  most  instances,  therefore,  a  rigid  apparatus,  though 
less  comfortable,  is  to  be  preferred. 
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The  AppUcatioQ  of  the  Jacket  in  the  Reciimbent  Posture. — The 
jackrt  may  be  applie<l  while  the  patient  lies  extencletl  in  the  prone 
pfifiiture,  hy  the  hammock  methoti  suggested  hy  Davy,  of  Ix)ndon. 

A  long  narrow  strip  of  cotton  cloth  is  passed  under  the  shirt 
and  is  drawn  tight  enough,  hy  means  of  a  pulley  or  hy  manual 
traction,  to  supptjrt  the  child  in  the  pmper  attitude,  preferably, 
ot  voiiTse,  in  overextension*  An  opening  h  cut  for  the  face,  and 
iff  advisable,  traction  may  be  mmle  on  the  arms  and  legs  of  the 
patient.  The  hanrlagcs  are  then  applit^l  in  the  ordinary  manner, 
after  which  the  cloth  nniy  lie  cut  short  at  one  end  anrl  removed 


M 


Thm  m^p^Aiiun  *tt  the  ifM^k»l  iu  I  be  rceuiiibeot  piiAture  by  meann  of  Uir  Ooliiihwuit 
«PC>liMM«:  4.  thm  mippori.  ■ItoUftr  iu  Uuil  u^xiu  wbkb  the  pftiieni  is  lyitur.  B.  imo  thin 
|i*iiiU  ol  mmL  4(inlW  in  tho«r  u«eri  in  the  TAylor  hrwf^, 

TluH  metho<l  is  of  .nemce  in  the  treatment  of  weak  or  para- 
ly^eed  patients,  but  the  adjustment  is  S4>niewhat  Ies,s  salisfa(*tory 
thftti  by  the  onlinar)*  nicthcxi  in  that  the  Hxulion  of  the  tfiorax 
0  lesis  ftceunite*  The  jac  ket  may  l>e  applietl  in  the  .««upine  posture 
bjr  meiins  of  the  (toUihuHiii  af>|niratui4.  This  may  be  employed 
with  Hflvanti&ge  in  the  n>utine  application  of  tlie  plaster  jacket, 
ami  it  bafi  aupplanted  in  Aome  degree  the  suspension  methocL 

It  miisists  e.ssentially  of  a  stip|)ort  (Fig*  57)  carrjnng  on  its 
upper  extremities  two  thin  strips  of  perforutctl  nicUd.    To  these 
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strips  felt  is  attached,  forming  pads  similar  to  those  used  on  the 
back  brace.  The  patient  is  then  placed  with  his  back  renting  on 
the  pails  at  the  seat  of  the  <lisease.  The  buttocks  and  the  head 
are  allowed  to  sink  downward  tt:i  the  |K>int  of  toleration;  thus  an 
extending  force  is  exerted  on  the  spine.  The  plaster  bandages 
are  then  applied  in  the  usual  manner  about  the  body  on  either 
side  of  the  support.  When  it  is  eomplete<l  the  patient  is  lifted 
from  the  support,  the  pads  heing  include*!,  of  course,  in  the  jacket. 

Fia,  58 


\\  Tuti!«tall  Taylor's  m^paratujt  for  the  (it>t>li(tilioii  nf  the  iilii,*f»er  jacket  in  the  recum- 
bent posture,  couiPititinjc  of  nu  adjustahio  back  aiipporL  ami  |>plvio  rest,  eontiectinji  by  a 
slidiiic  bur.    (See  ¥\^>  50.) 


The  Taylor  applianc^e  in  xm*^,  lahowing  the  h\  i«cri'xtf'n-sitm  of  the  ^pin^,  1  lir  |'lii-t<T 
JAi-ket  htiviug  b&eii  applii?i],  the  back  rest  is  rfinoved  by  pressaiiji  the  baruijiges  frutn 
flido  tQ  aide  or  by  enlarginj;  the  oppninK.  If  ilesiriibli?,  the  dofeet  is  then  ooneoaled  by 
a  turn  of  )>lu!tt«r  baridAffo. 

.\ji  opiMiiug  remains  at  this  point  that  may  be  closed  by  an  addi- 
tional bandage* 

Other  supports  of  a  similar  nature  are  in  use,  but  as  they  do 
not  differ  from  it  in  principle  a  detailed  description  is  unneces- 
smvy  (Figs.  5S  and  59). 

If  the  deformity  is  of  recent  origin  it  may  be  actually  corrected 
by  the  leverage  exerted,  but  in  mt>st  instances  tlie  hyperextension 
takes  place  in  the  unaffected  parts  of  the  spine,  particularly  in 


1 
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the  lumbar  regions.  Thus  the  correction  is  apparent  rather 
than  actual.  In  order  to  prevent  this  and  to  exert  more  effective 
leverage  on  the  deformity  Goldthwait  uses  the  apparatus  illus- 
trated in  fig.  60. 


Fio.  60 


Goldthwait's  portable  frame  for  applying  the  plai«ter  jacket. 
Fig.  61 


The  plaster  jacket  applied  in  supine   punture  by  meann  of   the  Metxger-Goldthwait 

apparatus. 

The  patient  lies  on  two  malleable  steel  bars  fitted  to  the  lumbar 
region  reaching  only  to  the  apex  of  the  deformity.  The  plaster 
bamlages  forming  the  lower  part  of  the  jacket  having  been  ap- 
plie<l  the  upper  portion  of  the  trunk  is  allowed  to  sink  downward 
to  the  point  of  toleration  and  the  jacket  is  then  completed.  The 
steel  bars  w^hich  have  prevented  the  upward  an'hing  of  the 
lumbar  region  of  the  spine  are  then  withdrawn.    ITie  Metzger 
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Aa  a  mie,  a  jacket  may  l>e  woni  for  two  months,  although  not 
infrequently  it  may  remain  for  six  months,  or  even  longer,  and 
yet  be  fairly  effident.  Usuutty  one  jacket  is  removed  and  an- 
othet  applietl  on  the  same  day,  but  if  the  skin  is  at  all  sensitive 
it  ill  well,  after  the  washing  and  powdering^  to  reapply  the  old 
jmrket*  eluding  it  wnth  adhesive  plaster,  and  allow  an  inter\*al  of 
a  few  days  before  applying  tlie  f>ennanent  one. 


KTtr    »',,•? 


Itdkm  applMKi  by  thm  wtr^Xcht^r  mi*trimj.  Hhnwini 
«ftii»«d  by  the  ft  urn  I" 


on  atb«r  t 


Tht  PlMtar  CofMt  — III  the  stage  of  recoverj'  the  jacket  may 
lie  replacetl  by  a  corset.  A  jacket,  mmJe  and  trinimetl  as  already 
dc3K!ribetl,  is  cut  down  the  centre  and  removetl  from  the  bwly. 
It  w  carefully  reiuljiLsted  to  its  former  shape,  bandaged  with  the 
rut  surface?*  in  cIiksc  apjKisition,  and  is  tlioroughly  dried  or  baked. 

All  wrinkles  are  then  (*ut  away  from  t>ie  iiuier  surface,  and 
extra  paihling  is  applied  if  uecessarj;  the  shirt  is  drawn  tightly 
about  the  borders  of  the  jacket  and  strips  of  leather  provided 
wfth  hooks  are  sewed  in  front  so  that  it  may  be  1ai*e«l  like  an 
orditiary  eorset.  It  may  be  removed  from  time  to  time  to  allow 
for  bathing,  but  it  should  always  be  removed  and  reapplies!  while 
the  patient  ii  suspended  or  in  tlie  recumbent  position. 
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The  corset  is  sometimes  used  in  place  of  the  jacket  during  the 
active  stage  of  the  disease,  but  it  is  less  effective,  since  the  repeated 
stretching  during  removal  and  reapplication  weakens  the  appli- 
ance and  impairs  the  accuracy  of  adjustment.  In  addition,  one 
of  the  strongest  arguments  in  favor  of  the  use  of  plaster  of  Paris, 
that  treatment  is  under  the  control  of  the  surgeon,  is  nullified. 

Comparison  of  the  Two  Forms  of  Ambulatory  Support. — The 
most  severe  criticisms  of  the  jacket  have  been  made  by  those 
unfamiliar  with  its  use,  on  theoretical  grounds  rather  than  from 
actual  observation.  While  it  may  be  admitted  that  there  are 
certain  objections  to  thp  support,  yet  experience  has  shown  that 
when  it  is  applied  in  a;  proper  manner  under  proper  conditions  it 
is  a  thoroughly  reliable,  efficient,  and  often  indispensable  means 
of  treatment.  Indeed,  it  may  be  stated  that  by  means  of  the 
jacket  and  the  stretcher  frame  it  is  possible  to  treat  nearly  every 
case  of  Pott's  disease  without  the  aid  of  the  professional  brace- 
maker,  and  with  success. 

It  is  evident,  however,  that  under  certain  conditions  the  jacket 
must  be  inferior  to  the  brace,  in  early  childhood  for  example, 
when  the  pelvis  is  not  sufficiently  developed  for  proper  support. 
Again,  when  the  disease  is  low  down,  at  or  near  the  lumbosacral 
junction,  the  lower  border  of  the  jacket  does  not  hold  the  pelvis 
with  sufficient  security  to  provide  the  proper  fixation.  In  the 
upper  dorsal  region  the  attachments  for  accurate  fixation  may  be 
adjusted  more  readily  to  the  brace,  and  in  disease  of  the  cervical 
region  the  metallic  head  support  is  to  be  preferred  to  the  halter 
of  the  jury-mast,  for  the  reason  that  it  cannot  be  removed  by  the 
patient.  The  traction  of  the  jury-mast  is  very  effective  when 
properly  used,  and  particularly  so  when  painful  distortion  of  the 
neck  is  present,  but  the  tension  on  the  straps  is  rarely  constant, 
and  thus  loses  in  efficiency.  A  rigid  support  is,  of  course,  prefer- 
able in  the  disease  of  the  atloaxoid  region. 

The  jacket  is  most  serviceable  in  the  region  from  the  tenth 
dorsal  to  the  second  lumbar  vertebra.  It  is  not  only  effective, 
but  it  is  often  a  more  comfortable  support  than  the  spinal  brace. 
It  is  more  efficient  than  the  brace  when  lateral  deviation  of  the 
spine  is  present;  ajid  from  the  clinical  standpoint  it  is  often  more 
efficacious  in  relieving  pain  in  this  region  when  the  disease  is  at 
all  acute.  One  may  conclude,  then,  that  each  form  of  support 
may  be  used  according  to  the  indications.  The  absolute  control 
of  the  treatment,  assured  by  the  use  of  the  plaster  jacket,  will 
often  overbalance  the  claims  of  the  brace.    In  practice  among  the 
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pooTi  when  choice  of  means  is  not  always  permitteci,  it  is  indis- 
pensible;  and  it  may  be  tisecl  with  fair  success  even  under  con- 
cUdans  that  theoretically  **ontniindicate  its  empIo}Tnent 

lltdificfttions  ot  the  Jacket. — Occasionally,  the  form  of  the 
jscket  may  be  changed  to  meet  special  indications;  for  example, 
harkwartl  traction  may  be  seciireil  by  carrjinj^  the  bandages  over 
the  shoulders;  or  tlie  hea<i  may  be  fixeil  in  the  support »  if  the 
pitj-majsi  is  not  at  hand  (Fig.  64);  or  one  or  both  thighs  may 


Fig.  64 


•>l 


■Kr   larket.  ittcixnUnm    I  he    he«^l  ut  huUl  I  lie  »(uui9  in  the  mxUbudod  poaitloilt 
M  «t^pU<Hi  for  iliat'KW  o(  I  be  upper  dors&l  rvffioa* 

be  indudeil  in  a  spica  jacket  in  painful  disease  of  the  lower  regioHi 
when  psoBfl  spasm  is  present*  Such  modifications  are  required 
rather  for  emergencies  thim  for  continuous  trcalment. 

Oonela  ef   CHher   Material   than   Flaster  of   PariB.— Corsets    of 
woofli  leather,  paper,  |K3n>phtstic  felt,  and  celluloid  are  sometimea 
'Hii^se  are  o^nHlructefl  on  a  plaster  cast  of  the  body,   an 
itely  fitting  jucket  being  used  as  a  mould. 


ij^ 


^^J^' 
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Such  corsets  have  certain  jij vantages  of  tlurability  and  elegance, 
but  none  of  them  has  the  accuracy  of  fit  of  the  plaster-of-Paris 
corset,  which  is  raouhlefi  directly  on  the  body.  Corsets  of  this  class 
are  usually  somewhat  expensive,  and  on  that  account  are  often  worn 
after  they  are  outgrown  or  when  they  no  longer  fit  the  patient. 
Their  use  is  practically  limiterl  to  the  stage  of  recovery  or  for  other 
affections  than  Pott's  disease. 

Of  tliese  corsets,  one  of  the  best  is  that  used  by  Weigel,  of 
Rochester,  made  of  alternate  layers  of  linen  cloth  and  wood-pulp 
matrix  paper,  fixetl  by  a  mixture  of  paste  and  glue. 

A  more  durable  corset  may  be  constructed  of  aluminmn,  as 
suggestefl  by  Phelps.  This  may  be  obtained  in  thin  sheets, 
which  may  be  hammered  upon  a  metal  cast  of  the  trunk  into  the 
proper  shape.  The  two  halves  are  attached  by  hinges  in  the 
back  and  are  perforated   to  perjnit  ventilation. 

In  the  final  stage  of  treatment,  the  Knight  brace,  a  light  steel 
frame  with  corset  fnjnt,  may  be  used  (Fig.  fiS)  or  a  long  corset 
similar  to  that  ordinarily  woni  by  women*  but  strengthened  by 
the  insertion  of  light  steel  bars  along  the  spine,  may  be  sufficient. 

Other  Forms  of  Support,— In  certain  cases  of  disease  of  the  lower 
lumbar  region  it  may  advisable  to  restrain  the  movements  of 
the  thighs,  although  ordinarily,  when  this  is  necessary,  ambulation 
should  be  tliscontinued.  Such  restraint  may  be  attained  by 
making  the  back  bars  of  the  brace  stronger  and  extending  them 
down   the  thighs  to  the  knees  like  a  double  Thoma^s  hip  brace. 

If  the  jaeket  is  used  it  may  be  extended  to  a  single  or  double 
spica  for  the  same  purpose  as  has  been  mentioned.  Such  appli- 
ances are  useful  when  psoas  spasm  and  '*  cramp"  are  troublesome 
symptoms. 

In  disease  of  the  cervical  region  a  certain  amount  of  support 
and  fixation  may  !>e  obtained  by  collars  of  porophistic  felt^  plaster 
of  Paris,  or  other  material.  Tlie  Tlionia^  collar  (Fig.  05  and  66) 
is  the  lyf'St  of  this  type  of  support,  but  none  of  tliein  is  thoroughly 
efficient  unless  used  with  a  brace  to  control  the  larger  movements 
of  the  ijpine.  They  are  useful  in  emergencies^  but  they  are  not 
often  requiretl  when   proper  braces  can  be  obtained. 

Many  other  fonns  of  apjjaratus  of  greater  or  less  merit  might 
be  describefl,  but  space  has  pennitted  only  a  detailed  account  of 
three  fonns  that,  it  would  seem  best»  represent  the  essential  prin- 
ciples  involved    in    the  treatment  of   Potts   disease. 

The  Frmciples  of  Treatment  in  Their  Practical  Application.^ — After 
the  description  of  the  special  forms  of  appliances   used  in  the 
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loudne  treatment  of  Pott's  disease,  one  may  consider  with  ad- 
▼antage  the  treatment  in  its  more  direct  relation  to  the  patient. 
The  object  of  this  treatment  is  to  relieve  the  symptoms,  to  main- 
tain and  to  improve  the  vital  resistance  of  the  patient,  to  check, 
to  remedy,  and  to  prevent  deformity.  Under  favorable  con- 
ditions the  death-rate  is  small,  and  pain  is  easily  relieved,  but 
prevention  of  deformity  is  often  extremely  difficult. 

The  effect  of  treatment  must  be  estimated  not  simply  by  its 
relief  of  the  symptoms  of  the  disease,  since  deformity  may  steadily 
advance  in  spite  of  the  apparent  well-being  of  the  patient,  but  it 
must  be  selected  and  continued  or  changed  with  the  aim  of  com- 
bating ultimate  deformity,  and  on  this  standard  success  or  failure 
must  be  determined.     It  \s  probable  that  noticeable  deformity 


Fio.  65 


The  Thomaa  collar  of  leather  stuffed  with  cotton.     (Ridlon  and  Jones.) 
Fig.  66 


Tbe  Thomas  collar  for  permanent  use.  A  piece  of  thin  sheet  metal  is  cut  wide 
^ntniili  to  reach  from  the  sternum  to  the  chin,  and  from  the  back  of  the  neck  to  the 
base  of  tha  occiput.  The  edges  are  turned  out  and  the  whole  properly  covered  with 
fah  and  fitted.     (Ridlon  and  Jones.) 

might  be  prevented,  nearly  always,  if  treatment  were  applied  in 
season.  But  practically  such  opportunity  is  not  often  offered, 
and  the  local  deformity  that  represents  destruction  of  bone  may 
be  considered  as  irremediable.  There  is  abo  a  dwarfing  and 
Mighting  effect  of  the  disease,  which,  although  it  is  usually  asso- 
ciated with  marked  deformity,  is  always  to  be  feared,  particularly 
when  the  disease  affects  the  middle  or  lower  region  of  the  spine 
in  early  childhood,  and  is  severe  and  prolonged  in  its  course. 
By  proper  treatment  one  may  hope  to  check  the  progress  of  the 
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disease  and  even  to  remedy  the  deformity  in  great  degree  by  free* 
ing  the  spine  from  the  deforming  influence  of  the  local  process 
and  by  preventing  or  removing  the  symptomatic  distortions  such 
as  psoas  contraction  or  wryneck. 

Indieations  for  Treatment  by  Beeumbency. — As  has  been  stated 
already,  the  most  important  influence  toward  deformity  when  the 
spine  has  been  weakened  by  disease  is  the  force  of  gravity;  there- 
fore, horizontal  fixation  in  overextension  is  the  most  efficient 
means  of  preventing  deformity,  and  of  assuring  the  rest  that 
favors  repair. 

Fio.  67 


The  Thuman  collar  applied.     (Ridlon  and  Jonen.) 

This  is  always  the  treatment  for  emergencies  and  in  many 
instancies  the  treatment  of  choice  and  niutiiie.  It  is  indicated  as 
the  n)Utinc  tr(*atment  in  infancy  and  in  early  childhood  up  to 
the  ago  of  three  years  at  least. 

In  many  instances  alwolute  rtKMi!nl)ency  may  not  be  required, 
but  the  jK»ri()<l  of  activity  mast  l)e  carefully  regulated,  and  must 
be  discontinued  when  thert»  is  evidence  of  (liscf)mfort  or  weakness 
or  pain.  If  the  pt»riod  of  activity  must  Ik.*  short,  it  should  be 
])ass(*d  in  the  o{H*n  air.  llic  ]Mi.s.sive  attitude  of  sitting,  althouf^ 
lcs.s  stniin  Is  thrown  U]K)n  the  spine  than  (hiring  activity,  may  be 
even  worse  for  the  piticnt;  tliiis,  the  reclining  or  semi-redining 
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po^turr  .should  be  assumed  as  a  rule,  when  the  child  is  in  the 
bouse,  at  least  during  the  active  stage  of  the  disease.  Even  if 
the  spine  appears  to  be  perfectly  supported,  the  time  spent  in 
bed  should  be  long,  and  a  period  of  rest  in  the  middle  of  the  day 
should  be  enforced. 

The  arguments  in  favor  of  horiziiTital  fixation  in  early  child- 

hooci  do  not  apply  to  disease  in  the  adult.     At  this  stage  the 

'  structure  of  the  spine  b  resistant^  and  deformity  is  litde  to  be 

feared,  while  such  confinement  would  be  irksome  and  impracti- 

ciUilr;  thus,  local  support,  supervbion,  and,  if  possible,  a  change 

Ftti.  OS 


Tba  Kaicbi  br»0«  wiib  itir  b»ek  bur*  pruluiig«tl  lu  *ti|>port  the  head. 

ot  dinuite  must  t»e  the  treatment  of  selection  for  the  adolescent 
or  atiult. 

In  the  middle  period  of  childhoofl,  from  the  fifth  to  the  tenth 
1  y^MTf  horizontal  fixation  Ls  the  treatment  for  emergencies ;  for 
pftfBlyiil<4|  for  aliscess,  for  dangerous  disease  of  the  atlo-axoid 
rrgiois.  for  progressive  deformity,  and  for  pain  that  cannot  \ye 
nXieted    by    the    onllnarj-    means, 

jicial  Indications  for  Treatment  of  Diseases  of  the  Differ- 
tuft  Beilfionfl  of  the  Spine. ^ In  the  selertion  of  treatment,  and 
in  the  general  management  of  Potts  dLsciuse,  each  region  of  the 
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spine  must  be  judged  by  itself,  since  in  each  there  are  special 
difficulties  to  be  met^  and  com  plications  to  be  feared  that  may 
influence  the  pmgnosis  and  lead  to  modifications  of  the  routine  of  M 
treatment.  ■ 

The  Lower  Region. — ^The  prognosis  is  good  m  disease  of  the 
lower  region,  the  symptomatic  attitutie  is  favorable,  tlie  part  may 
be  supported  easily »  the  cases  are  often  seen  early*  and  one 
may.  as  a  rule,  [)redict  recovery  without  noticeable  deformity, 
at  most,  but  a  slight  shortening  and  broadening  of  the  trunk 
and  a  peculiar  erectne^s  of  attitude.     Uncomplicated  cases  may 

Fio.  m 


Pott*s  di«»&i^  of  the  middly  d[or*Lai  rcgirH. 
fixation  in  always  indicnletl^      i 


vvhieh  honsotitfti 


be  treated  w^ith  the  brace  or  jacket.  The  brace  is  the  better 
support  when  the  disease  is  4iear  the  sacrum,  while  the  jacket 
is  often  more  comfortable  and  more  effective  than  the  brace 
when  tlie  middle  or  upper  lumbar  region  is  diseased,  particu- 
larly when  lateral  deviation  of  the  spine  is  present.  WTienever  ■ 
the  tendency  to  jjsoas  contmction  is  at  all  marked  or  when  pain 
or  cramps  in  the  limits  are  complained  of,  the  period  of  activity 
should  be  carefully  restricted;  in  fact,  the  ** night  cry''  is  an  in- 
dication for  a  day  of  rest  in  bed. 
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most  troublesome  complications  of  this  region  are  psoas 
cimlrmction  and  the  abscess  with  which  it  is  often  combined, 

Aj  has  been  stated,  psoas  contraction  changes  the  attitude 
of  of«Terix*ln<^ss,  favorable  to  repair,  to  a  forward  stoop  that 
tncreaaes  the  pressure  and  friction  at  the  seat  of  disease*  If 
this  attitude  persists  and  if  it  becomes  fixed  by  permanent  changes, 
such  as  are  likely  to  follow  the  burroTfting  of  a  pelvic  al>scess 
inost  disastrous  deformity  may  ft>llovv;  the  hKidy  and  tlie  tJiiglis 
•re  ipproximated  and  the  erect  attitude  is  made  impixssible. 
In  nc^lecteil  cases  of  this  character,  tenotomy  and  forcible  cor- 
rection or  even  subtrochanteric  osteotomy  may  l)e  nei-essary  to 


tL  tk,  milmt  nv^tum  for  iourteffn  munth*  on  th- 
Aovi  ill«  WC— log  tjf  iJefurinity,      C^> 


overcotne  the  secondary  deformity.  In  ordinary  cases  of  [^oas 
comtnicliDn,  and  when  one  limb  only  is  fiexcib  the  piitient  may 
be  allowed  to  gty  about  using  a  high  shoe  on  the  unaffected  side, 
aod  crutches,  so  that  the  flexed  leg  need  not  affect  the  attitude. 
If,  however,  the  contraction  j>ersists^  it  is  well  to  place  the  patient 
on  m  frame,  and  to  reduce  die  flexion  by  traction  in  the  line  of 
dcfomiity,  ils  will  hv  dei^cribed  in  the  treatment  of  di^ea^e  of  the 
bip-)oint.  PersLHtent  psoas  contraction  lh  almost  always  a  symp 
torn  of  aliscess  about  the  origin  or  in  the  substance  of  the  muscle, 
and  whcii  it  b  accompanied  by  pain  it  b  always  an  evidence  of 
pgogreasive  disease 
Afaioeaa  may  be  i  \|hm url  as  a  complication  in  at  least  50  per 
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be  pmvitied,  one  often  sees  psoas  contraction  that  may 
have  persbte<l  for  months  relax,  if  the  progress  (if  tlie  disease  is 
faYorabte,  without  treatment  otlier  than  the  routine  fixation  of 
the  spine  by  the  bnice  or  jacket  (Fig.  72). 

Tli0  Lawar  Dorgfti  Regiozu — E>isease  of  the  lower  dorsal  region 
is  veiy  favorably  situated  for  effective  mechanical  treatment,  and 
psoas  contraction  and  al>sc*ess  are  much  less  troublesome  than  in 
tbe  bwer  part  of  the  spine. 

Fia.  72 


7W  Saal  ivnilt  til  #xtrf«Pf»  t'K^fu'  conlriictitm      llie  dirooi  lioov  dfkfartnity  b«itic 

DefDiniity  sometimes  increases,  almtist  ini[)eneptil>Iy,  by  a 
progirsstve  fon^'anl  U^nding  or  lordosis  of  the  flexible  lumbar 
xptne  lielow  the  pnijcction.  One  must  guard  against  tliis  by 
applying  the  jacket  fintdy  while  the  spine  Is  made  as  stniight  tis 
posflihle,  or,  if  the  brace  Ls  iLsed,  the  lumbar  spine  should  be 
drawn  firmly  against  it. 
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If  lateral  inclination  of  the  body  is  so  marked  as  to  interfere 
with  the  proper  application  of  a  brace,  preliminary  rest  in  bed  is 
indicated.  Lateral  deviation  can  be  corrected,  as  a  rule,  by  the 
jacket  without  recumbency,  although  this,  as  other  forms  of  symp- 
tomatic distortion,  should  be  treated  ordinarily,  if  not  by  com- 
plete rest,  at  least  by  careful  regulation  of  the  period  of  activity. 

Disease  of  the  Middle  and  Upper  Dorsal  Region. — ^This  is,  from 
the  standpoint  of  prevention  of  deformity,  the  most  difficult 
region  of  the  spine  to  treat,  although  the  symptoms  of  the  disease 
may  be  easily  relieved. 

Deformity  is  present  in  nearly  all  cases  when  treatment  is 
sought,  and,  deformity  having  begun,  is  very  difficult  to  check, 
for  the  reasons  that  have  been  stated  already. 

The  final  result  in  the  majority  of  cases  is  what  appears  to  be 
exaggerated  round  shoulders;  the  neck  is  shortened  and  projects 
forward,  the  chest  is  flat,  and  the  shoulders  are  high. 

It  is  only  by  an  early  diagnosis  and  by  efficient  and  long- 
continued  treatment,  beginning,  if  practicable,  with  horizontal 
fixation,  that  recovery  from  disease  in  this  region  without  notice- 
able deformity  may  be  hoped  for. 

In  all  cases  of  disease  above  the  ninth  vertebra,  the  anterior 
brace  for  backward  traction  of  the  shoulders  may  be  used  with 
great  advantage  to  secure  greater  fixation  of  the  spine;  and  in  all 
cases  above  the  seventh  or  eighth  vertebra  a  head  or  chin  support 
to  restrain  the  forward  inclination  of  the  neck  is  indicated  in 
addition. 

With  the  plaster  jacket  the  jury-mast  or  posterior  support  is 
employed;  with  the  brace  the  looped  chin  rest  or  the  ordinary 
Taylor  support  may  be  used. 

In  disease  of  the  upper  dorsal  region  the  brace  is  to  be  preferred 
to  the  jacket,  because  of  the  greater  accuracy  of  adjustment,  and 
because  the  halter  of  the  jury-mast  is  rarely  retained  in  proper 
position  when  the  patient  does  not,  as  in  these  cases,  feel  the 
need  of  such  support. 

In  this  region  of  the  spine  'paralysis  frequently  occurs  as  a  com- 
plication. When  it  appears  after  treatment  is  begun,  it  is  usually 
a  result  of  inefficient  fixation  of  the  spine  or  of  want  of  caution  in 
regulating  the  strain  to  which  the  diseased  part  is  subjected. 
Its  symptoms  and  its  treatment  will  be  considered  later. 

Disease  of  the  Upper  Dorsal  and  Middle  Gervical  Region. — This 
is  the  most  favorable  region  of  the  spine  for  treatment.  The 
disease  is  usually  not  extensive  because  of  the  small  size  and  com- 
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pact  structure  of  the  vertebrae;  and  the  mobility  of  the  cervical 
r^ion  is  so  great  that  it  readily  compensates  for  the  local  rigidity. 
Under  efficient  treatment  one  may  predict  recovery  without 
noticeable  deformity,  and  in  the  less  successful  cases  the  deform- 
ity is  not,  as  a  rule,  offensive.  The  shoulders  appear  high,  the 
nedc  is  short,  the  head  inclines  forward,  while  the  back  is  abnor- 
mally flat  in  compensation  for  the  change  in  contour  of  the  part 
above. 

When  the  case  of  cervical  disease  is  first  brought  for  treatment 
a  wryneck  deformity,  often  made  more  persistent  by  the  infiltra- 
tion of  an  abscess  or  by  enlarged  cervical  glands,  is  almost  always 
present  As  a  means  of  correcting  this  distortion,  the  jury-mast 
and  traction  halter,  attached  to  the  jacket  or  brace,  is  a  very 
efficient  and  comfortable  support.  Under  the  constant  tension 
the  deformity  may  be  corrected  with  ease,  but  as  a  permanent 
treatment  the  brace  and  head  support  are  to  be  preferred  to  the 
jury-mast,  because  a  more  exact  fixation  is  assured. 

DiMiM  of  the  Occipitoazoid  Region. — Under  efficient  treatment 
the  prognosis  is  good,  and  recovery  without  deformity  should  be 
the  rule.  The  course  of  the  disease,  although  it  is  often  accom- 
panied by  acute  symptoms,  is  usually  short,  as  compared  with 
that  of  other  r^ions  of  the  spine.  It  may  be  assumed  that,  in 
many  cases,  it  is  a  primary  arthritis,  or,  at  least,  that  the  primary 
focus  in  the  atlas  or  axis  is  very  small.  The  disease  at  this  point 
is,  however,  in  close  proximity  to  the  vital  centres,  and  sudden 
death  from  displacement  of  the  weakened  parts  is  not  uncommon. 
Abscess  is  frequent,  and  it  is  often  a  troublesome  and  dangerous 
complication. 

As  has  been  mentioned,  wryneck  deformity  is  a  very  constant 
symptom,  and  there  is  abo  a  strong  tendency  toward  a  forward 
and  downward  inclination  of  the  head,  so  that  in  neglected  cases 
the  chin  may  rest  upon  the  chest.  The  indications  for  treatment 
are  to  overcome  the  distortion  and  to  hold  the  head  fixed  in  the 
middle  line,  the  chin  being  somewhat  elevated  above  the  right- 
angled  relation  with  the  spine.  In  the  mild  cases  the  jacket  with 
jury-mast  traction  may  be  used  to  overcome  the  distortion,  but 
the  metallic  head  support  with  the  fixation  attachment  to  prevent 
motion  in  the  diseased  joints  is  always  indicated  as  the  treatment 
of  selection,  because  by  such  apparatus  the  danger  of  displacement 
may  be  avoided. 

When  the  disease  is  acute  in  character,  and  especially  if  abscess 
is  present,  recumbency  on  the  frame  with  fixation  of  the  head  and 
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In  the  upper  region  abscess  was  detected  in  but  1  of  the  25  cases 
(4  per  cent.);  in  the  middle  region  in  8  of  the  25  cases  (32  per 
cent),  and  in  the  lower  in  10  (40  per  cent). 

In  354  autopsies  by  Mohr,  Nebel,  Bouvier,  and  Lannelongue 
abscess  was  found  in  281,  or  nearly  80  per  cent. 

Although  cases  of  Pott's  disease  that  come  to  autopsy  may  be 
supposed  to  represent  a  severe  type  of  disease,  yet  it  is  evident^ 
by  contrasting  the  statistics,  that  a  large  proportion  of  the  ab- 
scesses escape  detection  in  the  living.  One  may  conclude,  then, 
that  abscess  may  be  expected  as  a  more  or  less  serious  complica- 
tion in  25  per  cent,  of  all  cases  of  Pott's  disease,  and  in  at  least 
half  of  those  in  which  the  lower  region  of  the  spine  is  affected. 
The  greater  frequency  here  is  explained  by  the  large  size  and 
less  resistant  structure  of  the  vertebral  bodies  as  compared  with 
those  of  the  upper  regions. 

The  tuberculous  abscess  is  separated  from  the  neighboring 
parts  by  a  limiting  wall  varying  in  thickness  according  to  its 
age,  the  outer  layers  of  which  are  of  fibrous  and  cellular  tissue, 
the  inner  of  granulation  tissue  covered  with  yellowish-gray  or 
ptnkish-gray  necrotic  membrane,  which  is  easily  separated  from 
the  underlying  parts.  The  fluid  of  the  abscess  is  usually  of  a 
whitish  or  whey-like  color,  composed  of  serum,  leukocytes,  and 
emulsified  caseous  material  and  fibrin.  Floating  in  it  are  masses 
of  cheesy  necrotic  tissue  and  sometimes  minute  fragments  of  bone, 
which  settle  to  the  bottom  of  the  glass.  Certain  of  the  smaller 
quiescent  abscesses  contain  only  this  whitish  semisolid  material. 
The  fluid  of  abscesses  in  process  of  resolution  is  often  clear,  like 
serum ;  but  if  secondary  infection  has  taken  place  the  pus  is  of  a 
greenish-yellow  color,  and  is  of  uniform  consistency.  At  any 
stage  of  its  progress  the  abscess  may  become  stationary  and  its 
contents  may  be  absorbed;  in  fact,  such  an  outcome  is  not  un- 
usual. The  fluid  of  the  abscess  is  usually  sterile,  and  secondary 
infection,  before  a  communication  with  the  exterior  of  the  body 
is  established,  is  comparatively  uncommon. 

It  has  been  claimed  that  abscess  formation  is  always  the  result 
of  infection  with  pyogenic  germs,  but  this  may  be  doubted,  since 
the  ordinary  tuberculous  abscess  may  be  sterile  or  at  most  contain 
but  a  few  tubercle  bacilli.  It  is  certain,  on  the  other  hand,  that 
the  formation  and  increase  of  the  abscess  is  favored  by  irritation 
and  injury,  and  that  the  most  effective  treatment  of  this  compli- 
cation is  to  support  the  diseased  spine  and  to  relieve  it  from  over- 
Strain, 
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Abscess  is  a  symptom  of  disease,  and  it  is  in  some  degree  an 
evidence  of  its  character.  If  it  appears  early  and  increases  in 
size  rapidly  it  usually  indicates  a  destructive  and  rapidly  advanc- 
ing process,  or  infection  from  without.  On  the  other  hand,  tlie 
slowly  enlarging  or  quiescent  abscess  has  but  little  significanoe. 
The  abscess  may  cause  no  symptoms  whatever,  or  it  may  be 
a  source  of  inconvenience  simply  because  of  its  size  or  situation. 
In  many  instances  however,  a  period  of  malaise  or  discomfort 
or  pain  is  followed  and  explainaJ  by  the  appearance  of  an  abscess, 
but  whether  the  sjniptoras  are  caused  by  the  tension  of  the  ab- 
scess or  by  a  more  acute  phase  of  the  disease  itself  is  not  always 
clear» 

Large  abscesses  that  are  increasing  in  size  and  approaching  the 
surface  are  usually  accompanied  by  pain  and  by  elevation  of  tem- 
perature. This  indicates,  probably,  a  sUght  degree  of  secondary 
infection,  but  tlie  ordinary  deep  abscess  appears  to  have  no  other 
effect  than  to  add,  doubtless,  to  the  susceptibility  of  the  patient. 

The  Course  and  Peculiarities  of  Abscess  in  the  Different  Regions 
of  the  Spine. — ^The  tuberculous  abscess  may  remain  as  a  small 
collection  of  fluid  in  the  neighborhood  of  the  di-seasefl  area.  As 
a  rule,  however,  it  slowly  increases  in  size,  and  under  the  in- 
fluences of  the  force  of  gravity  and  the  tension  of  its  contents  it 
finds  its  way  down  the  spine  or  tow^ard  the  exterior  of  the  body, 
following  the  path  of  least  resistance*  The  abscesses  that  have 
passed  below  the  diaphragm  or  that  have  originated  below^  this 
point  may  follow  various  paths.  Some  enter  the  sheath  of  the 
psoas  muscle,  and  finally  make  their  appearance  on  the  inner 
aspect  of  the  thigh,  psoas  abscess.  Others  perforate  the  sheath 
of  the  quadratus  luraborum  muscle  and  form  a  lumbar  abscess^ 
projecting  between  the  twelfth  rib  and  the  crest  of  the  ilium  at 
the  triangle  of  Petit.  Those  abscesses  that  escape  from  the  fascia 
of  the  psoas  muscle  or  that  pa.ss  downward  on  the  surface  of  tlie 
iliac  fascia,  the  so-calie<l  ilmc  abscesses j  may  appear  as  a  tumor 
over  the  outer  extremity  of  Poupart*s  ligament  at  the  junction  of 
the  transversalis  and  iliac  ffiscia?,  or  the  fluid  may  follow  the 
course  of  the  iliac  artery  to  the  thigh,  or,  escaping  from  the  greater 
sacrosciatic  foramen,  form  a  gluteal  abscess.  The  iliac  or  psoas 
abscess  is  most  often  confined  to  one  side,  but  it  may  be  bilateral, 
the  two  sacs  communicating  witli  one  another  by  a  larger  or 
smaller  channel. 

In  the  tkoracic  regimi  the  abscess  may  remain  indefinitely  in 
the  posterior  mediastinum^  where,  if  large,  its  presence  may  be 
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I  ted  by  an  lirea  uf  dulness  extending  towanl  the  lateral 
^TCpoR  of  the  thorax,  or  it  may  perforate  the  intercostal  muscles 
appear  on  the  posterior  or  lateral  asj>ect  of  the  cfiest,  or  it 
ay  pass  downwartl  through  the  a4>rtic  opening  in  ttie  diaphragm 
[  and  become  an  iliac  abscess* 

Absce^  cause<l  by  disease  of  the  occipitoaxoid  region  may 
force  its  way  forward  between  the  recti  muscles  and  appear  bc- 
liinrl  the  pharynx  as  the  retropliarjTigeal  abscess,  or  the  fluid 
[BEiay  take  the  opposite  direction  and   distentl   the  suboccipital 
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iriatif^le  and  then  pa.ss  forwanl  to  the  region  of  the  mastoid  process. 
In  other  in^tanct^  the  abscess  may  <lissect  its  way  aljout  the  base 
of  the  ^kull  or  pass  upward  through  tlie  fonimen  magnum  or 
dowiiwarrl  into  the  spinal  canaL 

Absoeases  from  the  midfilr  crrvkal  rfgUm  nsnnWy  pass  outw^ard 
between  the  scaleni  and  loiigus  colli  muscles  tci  the  inten^al  be- 
tween the  trapezius  and  sternomastoid,  perforating  the  skin  about 
tbe  middle  of  the  lateral  aspect  of  the  neck  near  the  anterior 
bonier  of  the  latter  muscle. 


112  ORTHOPEDIC  SUBQER Y 

These  are  the  paths  usually  followed  by  the  tuberculous  fluid, 
but  occasionally  it  may  enter  the  spinal  canal  or  break  into  the 
pleural  cavity  or  lung  or  intestine  or  by  the  side  of  the  rectum  or 
elsewhere. 

Treatment  of  Abscess. — Abscess  is  by  far  the  most  troublesome 
and  dangerous  complication  of  Pott's  disease.  It  may  interfere 
with  proper  mechanical  treatment,  and  it  is  often  a  cause  of  per- 
manent as  well  as  temporary  deformity,  especially  in  the  lower 
region  of  the  spine,  as  has  been  stated.  It  prolongs  the  coiu-se 
of  the  disease  by  extending  its  boundaries,  and,  although  it  is 
not  often  a  direct  cause  of  death,  yet  many  patients  die  because 
of  the  exhaustion  of  long-continued  suppuration  that  may  follow 
secondary  infection,  and  of  the  amyloid  degeneration  that  may 
finally  result. 

A  large  abscess  is  always  a  source  of  danger  because  of  the 
possibility  of  secondary  infection  of  its  contents  before  it  finds 
an  outlet,  and  because  of  the  probability  of  infection  when  a  com- 
munication with  the  exterior  has  been  established.  Abscess  is, 
however,  a  symptom  and  result  of  disease,  and  in  properly  treated 
cases  it  is,  as  a  rule,  a  complication  of  comparatively  slight  con- 
sequence. If  it  is  not  present  when  treatment  is  begun,  one  may 
hope  to  prevent  it  by  effective  protection  of  the  spine;  and  if  it 
is  present,  this  protection  should  be  all  the  more  rigidly  enforced. 
An  abscess  often  exists  for  months  before  its  presence  is  detected, 
and  after  its  discovery  it  may  remain  quiescent  for  a  long  time, 
and  finally  disappear. 

In  a  large  proportion  of  cases  the  abscess  causes  no  symp- 
toms, but  slowly  finds  its  way  to  the  surface  of  the  body.  Mean- 
while it  may  be  assumed  that  the  disease  of  the  spine,  of  which 
the  abscess  is  a  result,  is  in  process  of  cure;  so  that  when  the 
fluid  finds  an  outlet  the  source  of  supply  will  be  shut  off,  and 
thus  the  patient  is  spared  the  danger  and  discomfort  of  discharg- 
ing sinuses,  that  so  often  persist  after  early  operation. 

The  so-called  radical  treatment  of  the  abscess  of  spinal  disease 
is  unsatisfactory,  not  because  it  is  different  in  character  from 
other  tuberculous  abscesses,  but  because  it  is,  as  a  rule,  impossible 
to  remove  the  disease  of  which  the  abscess  is  a  symptom;  and 
incomplete  or  ineffective  surgical  operations  should  be  avoided. 

As  the  abscess  is  a  symptom  of  disease,  so,  as  a  rule,  its 
treatment  should  be  symptomatic.  The  retropharyngeal  abscess 
demands  prompt  evacuation,  because  it  is  likely  to  obstruct 
breathing  and  swallowing,  because  its  sudden  rupture  may  cause 
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death,  and  because  an  abscess  in  such  close  proximity  to  the  vital 
centres  is  always  a  source  of  danger.  In  cases  of  emergency  the 
abscess  may  be  evacuated  by  an  incision  in  the  middle  line  of  the 
pharynx,  but  preferably  the  opening  should  be  from  the  exterior. 
An  incision  is  made  along  the  posterior  aspect  of  the  stemo- 
mastoid  muscle  in  its  upper  third.  The  abscess  tumor  is  easily 
leached  by  careful  dissection,  and  drainage  is  established  which 
has  evident  advantages  over  that  into  the  throat. 

Abscesses  from  the  middle  cervical  region  usually  point  in  the 
lateral  region  of  the  neck  and  cause  but  little  inconvenience. 
Abscesses  in  the  upper  thoracic  region  may,  in  rare  instances, 
cause  dangerous  pressure  on  the  trachea  or  lungs,  as  shown  by 
spasmodic  attacks  of  inspiratory  dyspnoea,  ''asthmatic  attacks." 
In  some  instances  an  area  of  dulness  near  the  seat  of  disease 
dononstrates  the  position  of  the  abscess,  but  if  it  lies  in  the 
noedian  line  it  cannot  be  detected  either  by  auscultation  or  per- 
cussion. If  the  inspiratory  dyspnoea  is  well-marked  the  symptom 
may  be  fairly  attributed  to  this  cause,  and  if  the  spasmodic  attacks 
are  frequent  and  severe  the  operation  of  costotransversectomy  is 
indicated.  An  incision  is  made,  preferably  on  the  right  side, 
to  expose  the  articulation  l)etween  the  transverse  process  and  the 
rib,  and  one  or  two  of  these  joints  is  resected ;  the  finger  is  then 
inserted  and  passed  along  the  surface  of  the  adjacent  vertebral 
body  until  the  abscess  sac  is  reached.  This  is  usually  directly  in 
front  of  the  spine  at  or  about  the  fifth  dorsal  vertebra.  After 
incision  a  large  drainage  tul)e  should  be  inserted  (Fig.  9). 

In  the  lower  region  of  the  spine  intervention  may  be  indicated 
because  there  is  evidence  of  secondary  infection.  In  this  event  if 
the  abscess  distends  the  lumbar  region  or  forms  a  sac  on  either 
side  of  the  spine,  an  opening  in  the  loin  on  one  or  both  sides  of 
the  spine  is  necessary.  This  is  made  as  in  operations  on  the 
kidney,  by  an  incision  on  the  outer  side  of  the  erector  spins 
musde  between  the  last  rib  and  the  crest  of  the  ilium.  In  certain 
cases  it  b  passible  to  expose  the  spine  and  to  remove  fragments 
of  necrosed  l)one  along  with  the  contents  of  the  abscess.  As  a 
rule,  the  complete  removal  of  the  lining  membrane  of  the  al)scess 
is  not  practicable,  and  one  must  \>e  content  to  evacuate  the  solid 
and  semisolid  contents  by  flushing  with  hot  water,  together 
with  as  much  of  the  abscess  membrane  iis  may  be  removed  by 
swabbing  with  gauze.  The  most  important  j)oint  in  the  oper- 
ation is  to  provide  efficient  and  complete  drainage  of  the  cavity. 
Two  or  more  counteropenings   are  usually  necessary  when   the 
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lumbar jndsion  has  been  made,  one  just  In  front  of  the]]anterior 
superior  spine  and  another  in  the  thigh,  if  the  abscess  is  of  the 
psoas  variety.  Long  drainage  tubes  are  inserted,  and  should 
remain  until  a  proper  channel  for  the  escape  of  pus  has  been 
established. 

If  the  abscess  is  of  one  side  only,  not  extending  into  the  thigh, 
and  if  evacuation  seems  advisable  because  of  its  size  or  tension, 
it  may  be  opened  by  an  anterior  incision  below  Poupart's  ligament 
just  to  the  inner  side  of  the  sartorius  muscle.  After  expression 
of  its  contents  a  drainage  tube  may  be  inserted  long  enough 
to  reach  to  the  seat  of  disease  if  it  be  of  the  Imnbar  region. 

The  dressing  should  be  of  dry  sterile  gauze,  and  great  attention 
should  be  paid  to  absolute  cleanliness  and  to  effective  drainage. 
As  soon  as  it  is  possible,  if  the  discharge  has  become  slight  and 
if  the  spine  can  be  properly  supported,  the  patient  is  allowed  to 
walk  about  and  to  go  into  the  open  air.  In  ordinary  cases  a  slight 
discharge  persists  for  several  months  or  longer,  depending  on  the 
condition  of  the  disease. 

.  In  the  symptomatic  treatment  of  abscess,  aspiration  is  some- 
times of  service,  for  by  this  means  it  may  be  prevented  from 
increasing  in  size;  and  if  the  disease  is  quiescent,  the  cure  of  the 
abscess  may  follow  the  removal  of  its  contents  which  allows  the 
collapse  of  its  walls.  When  aspiration  is  employed  it  should  be 
repeated  systematically  as  often  as  the  abscess  cavity  refills. 
After  each  evacuation  pressure  should  be  applied  to  favor  the 
adhesion  of  the  apposed  walls. 

If  the  contents  are  of  such  a  nature  that  aspiration  is  ineffec- 
tive an  incision  may  be  made,  through  which  the  semisolid  sub- 
stance may  be  removed.  The  opening  is  then  closed  by  several 
layers  of  sutures,  and  pressure  is  applied  with  the  aim  of  ob- 
taining primary  union.  This  operation  may  be  repeated  several 
times  if  necessary.  Often  a  sinus  eventually  forms  at  one  or  other 
of  the  openings. 

Until  recently  the  injection  of  antituberculous  remedies  into  the 
abscess  sac  was  in  favor.  This  is  probably  of  value  in  dimin- 
ishing the  infective  quality  of  the  contents,  perhaps,  also,  in 
lessening  the  danger  of  mixed  infection  and  in  stimulating  the 
reparative  processes.  Clinically,  it  appears  to  have  little  direct 
effect  upon  the  course  of  the  tuberculous  disease.  An  emulsion 
of  iodoform  in  sterilized  oil  or  glycerin  (10  to  20  per  cent),  in 
doses  of  from  4  to  30  grams,  is  injected  at  intervals  of  from 
two  to  four  weeks,   with  or  without  pre\'ious  evacuation  of  the 
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contents;  the  amount  and  the  frequency  of  the  injection  depend- 
ing upon  the  age  of  the  patient  and  upon  the  effect  of  the  treat- 
ment If  used  with  caution  as  to  asepsis,  and  to  the  toleration  of 
the  patient  for  iodoform,  no  harm  will  follow,  even  if  the  treat- 
ment proves  to  be  of  little  practical  value. 

When  an  abscess  approaches  the  surface  the  skin  becomes  red 
and  thin,  and  there  is  usually  some  local  sensitiveness  and  pain. 
Whenever  spontaneous  evacuation  of  the  abscess  is  probable  the 
mother  should  be  instructed  as  to  the  necessity  of  absolute  clean- 
liness, and  the  proper  dressings  should  be  provided.  In  such  an 
event  the  patient  should  remain  in  bed  for  several  days,  or  until 
the  discharge  has  become  small  in  amount. 

In  the  symptomatic  treatment  of  the  abscesses  of  Pott's  disease 
one  may  conclude,  then,  that  operation  will  be  indicated  in  the 
treatment  of  the  retropharyngeal  abscess  and  in  the  rare  instances 
when  dangerous  pressure  is  exerted  by  an  abscess  in  the  posterior 
mediastinum.  It  is  indicated,  of  course,  when  there  is  evidence 
of  mixed  infection  or  when  the  rapidly  enlarging  abscess  causes 
discomfort  or  interferes  with  effective  support.  It  is  usually 
indicated  when  the  abscess  is  of  large  size  if  proper  care  can  be 
provided.  The  operative  treatment  is  practically  free  from 
danger  if  cleanliness  and  efficient  drainage  can  be  assured.  As- 
piration is  free  from  danger;  it  is  often  of  service  in  preventing 
the  enlargement  of  the  abscess,  and  it  may  hasten  its  absorp- 
tion. An  incision  which  allows  for  the  evacuation  of  the  solid 
material,  followed  by  inmiediate  closure  of  the  wound,  is  in  many 
instances  the  operation  of  selection. 


Parilysis.    ''  PoU's  Paraplegia." 

The  tuberculous  process  in  the  vertebral  bodies  may  extend 
backward,  and  breaking  through  the  posterior  ligament  it  may 
enter  the  epidural  space  and  press  upon  the  spinal  cord;  then 
follows  paresis  or  paralysis  of  the  parts  below  the  constriction. 

The  calibre  of  the  spinal  canal  is  not  usually  lessened  by  the 
characteristic  angular  distortion  of  the  spine,  although  the  weight 
and  forward  inclination  of  tlie  trunk  may  force  the  softene<l 
tissues  backward  against  the  cord  and  thus  increase  the  direct 
pressure;  in  fact,  paralysis  is  much  more  often  associated  with 
a  slight  or  moderate  kyphosis  than  with  extreme  deformity. 

In  rare  instances  the  pressure  may  l)e  due  to  a  fragment  of 
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necrosed  bone  or  to  solidification  of  the  tissues  in  and  about  the 
canal  during  the  process  of  repair.  It  may  be  caused,  in  part, 
at  least,  by  the  pressure  of  a  neighboring  abscess,  but  it  is  usually 
the  result  of  the  slow  advance  of  the  tuberculous  disease.  When 
this  has  forced  an  entrance  into  the  spinal  canal  it  sets  up  a 
resistant  inflammatory  thickening  of  the  coverings  of  the  cord, 
— first  a  peripachymeningitis  and  then  a  pachymeningitis.  In 
addition  to  the  direct  pressure,  there  may  be  an  interference 
with  blood  supply  and  the  lymphatic  circulation,  with  result- 
ing local  oedema  of  the  cord.  An  increase  in  the  interstitial 
connective  tissue  of  its  substance  and  a  corresponding  atrophy 
of  the  nervous  elements  may  follow,  and  as  a  sequence  an  ascend- 
ing and  descending  degeneration  that,  in  prolonged  cases,  may 
terminate  in  partial  or  complete  sclerosis.  The  dura  mater  is 
a  resistant  structure,  and  direct  destruction  of  the  cord  by  the 
tuberculous  disease  is  rare.  In  fact,  as  a  rule,  but  little  per- 
manent damage  results,  even  from  long-continued  pressure  and 
paralysis,  for  the  cord  seems  in  these  cases  to  possess  the  power 
of  repair  and  regeneration  to  a  remarkable  degree. 

Frequency. — In  1670  cases  of  Pott's  disease  recorded  at  the 
New  York  Orthopedic  Dispensary,  paralysis  occurred  in  218,*  and 
in  445  cases  in  the  private  practice  of  Dr.  C.  F.  Taylor,*  59  cases 
of  paralysis  were  observed.  Thus,  in  a  total  of  2015  cases  of 
Pott's  disease  there  were  279  cases  of  paralysis,  or  13.7  per  cent. 

This  proportion  is  much  larger  than  the  normal,  however,  for 
many  of  the  patients  were  taken  to  the  specialist  or  to  the  special 
hospital  because  of  the  paralysis,  as  in  40  of  Taylor's  and  in  133 
of  the  dispensary  cases.  If  these  be  excluded,  the  percentage  of 
paralysis  occurring  in  those  actually  under  treatment  is  reduced 
to  5.6  per  cent.  This  percentage  corresponds  very  closely  to 
that  of  Dollinger,'  viz.,  41  cases  of  paralysis  in  700  cases  of  Pott's 
disease  under  treatment  (5.8  per  cent.),  and  it  may  be  accepted 
as  representing  the  average  liability  to  paralysis  among  those 
who  have  received  treatment  for  Pott's  disease,  the  percentage 
being  much  higher  in  neglected  cases. 

The  Liability  to  Paralysis  in  Disease  of  the  Different  Regions  of 
the  Spine. — The  liability  to  paralysis  is  very  much  greater  in 
disease  of  certain  regions  of  the  spine  than  in  others. 

Thus,  105  of  the  209  cases  in  Myers'  list,  in  which  the  situa- 

1  Myers,  TranflactionR  American  Orthope<lic  Association,  1801,  voL  iiL  p.  209. 

*  Taj'lor  and  Lovett,  New  York  Medical  Record,  June  19,  1896. 

*  Loo.  cit. 
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tion  of  the  disease  was  recorded,  complicated  disease  of  the  dorsal 
region  above  the  eighth  vertebra.  Of  the  remainder,  in  16  the 
disease  was  of  the  cervical  region;  in  12  of  the  cervicodorsal,  and 
in  59  of  the  lower  dorsal  and  dorsolumbar  regions. 

Thirty-seven  of  Taylor's  59  cases  were  caused  by  disease  of  the 
dorsal  region;  8  occurred  in  the  cervical  and  cervicodorsal  and 
11  in  the  dorsolumbar  and  lumbar  regions. 

Twenty-six  of  the  total  of  41  cases  recorded  by  Dollinger  were 
caused  by  disease  of  the  third  to  the  seventh  dorsal  vertebrae, 
inclusive,  or  about  23  per  cent,  of  the  cases  in  which  this  region 
was  involved. 

Of  132  cases  of  paraplegia  reported  by  Gibney*  not  one  com- 
plicated lumbar  disease;  nearly  all  were  caused  by  compression 
in  the  middle  or  upper  thoracic  region. 

These  statistics  show  that  the  upper  and  middle  dorsal  section 
is  the  point  of  greatest  liability  to  paralysis — a  fact  that  is  ex- 
plained possibly  by  the  smaller  size  of  the  canal  at  this  point, 
and  by  the  difficulty  in  assuring  complete  fixation  at  the  seat  of 
disease.  It  may  be  estimated  that  in  15  per  cent,  of  the  cases 
of  Pott's  disease  of  this  region  paralysis  will  appear  before  cure 
is  established. 

Time  of  Onset. — In  exceptional  cases  the  paralysis  may  pre- 
cede deformity,  and  it  may  be  the  first  symptom  that  attracts 
attention  to  the  disease.  In  14  of  74  cases  reported  by  Gibney 
the  paralysis  was  present  when  the  bone  disejise  was  recognized, 
but  it  is  probable  that  the  primary  disease  had  existe<l  for  several 
months  before  the  appearance  of  the  paralysis.  Usually  it  is 
a  comparatively  late  symptom,  appearing  after  the  stage  of 
deformity  and  more  often  six  to  twelve  months  after  the  recogni- 
tion of  the  disease,  but  its  appearance  may  be  deferreil  until 
long  after  apparent  cure. 

Duration. — In  exceptional  cases  the  paralysis  appears  to  be 
caused  simply  by  disturbance  of  the  circulation  of  the  cord,  due 
possibly  to  the  pressure  of  the  su{)erincunil)ent  weight  upon  the 
softened  and  diseased  tissues,  as  it  disappears  almost  immediately 
when  the  spine  is  straightened  and  supporteil.  Usually  the 
paralysis  persists  for  several  months,  not  infrequently  it  lasts  a 
year,  and  partial  or  even  complete  recovery  is  possible  after  a 
much  longer  time.  Recovery  fn)m  the  paralysis  depends  upon 
the  course  of  the  disease  of  which  it  is  a  svmptoin,  upon  the  ab- 

1  Journal  uf  Nervous  an<l  Meutal  iDlseasc.  January  5.  1897. 
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sorption  ami  organization  of  the  tuberculous  granulations  that 
press  upon  the  cord,  and  upon  the  regenerative  changes  in  its 
structure,  if  it  has  been  implicated  in  the  disease* 

Symptoms  of  Pott's  Paraplegia.— The  most  marke<l  effect  of 
the  pressure  on  the  cord  is  the  interference  with  its  conductivity. 
The  reflex  centres  situate*]  below  the  point  of  constriction,  re- 
lieved from  the  inhibition  of  the  brain,  bect»me  overactive,  while 
voluntary  motion  of  the  parts  below  the  constriction  is  difficult 
or  impossible.  The  pressure  of  tlie  diseased  products  is  more 
directly  upon  the  anterolateral  columns,  so  that  motion  is  much 
more  often  primarily  affected  than  is  sensation. 

The  early  symptoms  of  Pott's  paraplegia,  as  noticed  by  the 
patient  or  his  friends,  are  weakjiess,  awkwardness,  and  a  stum- 
bling, shambling  gait.    The   symptoms   usually  increase  mpitlly 
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until  paralysis  of  motion  is  c<:>mplete.  At  ihis  stage  the  patetlft 
tendon  reHex  is  increiLsed,  and  ankle-clonus  is  oflen  present.  As 
a  rule,  Iwth  limbs  are  affected  in  equal  degree,  but  occasionally 
paralysis  i)f  one  may  l)e  more  complete  or  may  prct^ede  that  of  tjje 
other,  ami  in  the  stage  of  recovery  power  may  return  more  rapidly 
on  one  side  than  on  tlie  other.  The  limbs  in  the  early  stage  of  the 
paralysis  may  apjx*ar  limp  and  powerless,  but  wlven  the  patient 
b  moved  or  when  the  a*flexes  are  stimulated  the  peculiar  spastic 
rigidity  or  stiffness  appears. 

As  a  rule,  the  stiffness  increases  with  the  duration  of  the  dis- 
ease, and  spastic  contractions  are  often  present;  thus,  the  thighs 
may  be  approximated,  the  knees  fle.ve<J,  and  tlie  feet  exteDde«L 
Persistent  contractions  indicate,  ns  a  rule,  permanent  damage  to 
the  cord,  and  in  such  cases  complete  recovery  is  unusual. 
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Sensation  is  not  affected  ordinarily,  but  in  the  more  severe  or 
I»olonged  cases  it  may  be  impaired  or  lost.  Sensation  was  re- 
tained throughout  in  24  of  the  40  cases  reported  by  Shaffer. 

In  the  cases  of  partial  paralysb  control  of  the  bladder  may  be 
retained,  but  usually  there  b  incontinence.  As  the  bladder  filb 
the  reflex  centre  b  excited,  and  it  empties  itself. 

The  control  of  the  sphincter  ani  b  less  often  or  less  noticeably 
affected. 

As  the  paralysb  b  the  result  in  many  instances  of  active  or  of 
advancing  disease  its  onset  may  be  preceded  by  discomfort  or 
pain.  Thus,  noticeable  discomfort  attended  by  an  exaggeration 
of  the  patella  tendon  reflex  may  be  considered  as  an  indication 
for  enforced  rest  of  the  individual,  although  increased  activity  of 
the  reflexes  b  not  uncommon  during  the  progressive  stage  of  the 
disease  without  apparent  involvement  of  the  spinal  cord.  When 
paralysb  occurs  in  patients  who  are  under  treatment  for  Pott's 
disease  the  onset  b  not  attended,  as  a  rule,  by  noticeable  or  un- 
usual pain;  nor  b  pain  usually  complained  of  after  the  paralysb 
has  developed. 

Tie  extent  of  the  paralysis  depends  upon  the  situation  of  the 
disease.  In  exceptional  cases,  in  which  the  cervical  cord  b  im- 
plicated, both  the  arms  and  legs  may  be  paralyzed;  thb 
occurred  in  seven  of  the  cases  reported  by  Myers.  As  a  rule,  how- 
ever, the  paralysb  b  a  complication  of  disease  of  the  dorsal  region 
above  the  reflex  centres  in  the  lumbar  enlargement  of  the  cord 
but  below  the  nerve  supply  of  the  upper  extremities.  If  the 
disease  b  at  a  lower  point,  for  example,  in  the  dorsolumbar  section 
so  that  these  reflex  centres  themselves  are  directly  implicated, 
reflex  activity  b  not  increased,  and  intermittent  incontinence 
b  replaced  by  constant  dribbling  of  urine.  If  the  cauda  equina 
alone  b  implicated  in  disease  of  the  lumbosacral  region  the 
symptoms  are  those  of  neuritb,  pain,  numbness,  and  weakness 
in  the  area  supplied  by  the  affected  nerves.  Such  weakness 
with  accompanying  muscular  atrophy  may  be  present  in  the  upper 
extremities  when  the  disease  b  in  the  neighborhood  of  the  origin 
c^  the  brachial  plexus,  while  in  the  lower  limbs  the  characteristic 
spastic  condition  b  evident. 

In  characteristic  cases  the  nutrition  of  the  limbs  b  not,  as  a 
rule,  greatly  affected,  nor  do  the  contractions  become  permanent; 
but  when  the  paralysb  is  prolonged,  and  when  sensation  b  lost, 
the  muscles  waste,  the  circulation  is  impaire<l,  and  fixed  dbtor- 
tioDS  usually  appear.     Even  in  the  more  prolonged  and  severe 
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forms  of  paralysis,  occurring  in  childhood,  bed-sores  are  rarely 
seen. 

Prognosis. — In  properly  treated  cases  the  prognosis  is  very 
favorable,  as  is  illustrated  by  the  final  results  of  47  of  the  59  cases 
of  paraplegia  in  Taylor's  practice.  Of  these  39  recovered  com- 
pletely, 5  died  of  intercurrent  disease  while  apparently  recov- 
ering, and  in  3  the  recovery  was  partial. 

Of  the  hospital  cases  recorded  by  Myers,  3  per  cent,  died  of 
intercurrent  disease.  The  final  results  could  be  ascertained  in 
but  55  per  cent,  of  the  patients  who  remained  under  treatment. 
All  of  these  recovered. 

Of  74  cases  of  paraplegia  treated  by  Gibney,*  45  were  cured, 
12  improved,  8  unimproved,  and  9  died.  Thus,  77  per  cent,  were 
cured  or  improved.  In  a  similar  series  of  40  cases  reported  by 
Shaffer,  80  per  cent,  were  cured  and  but  10  per  cent,  of  the 
remainder  were  considered  as  hopeless  cases. 

In  a  total  of  975  cases  "abandoned  to  medical  treatment," 
collected  from  various  sources  by  Rozoy,^  there  were  429  cures. 
Of  the  remainder  16  were  improved,  130  were  unimproved,  and 
there  were  244  deaths.  The  contrast  in  the  results  reported  would 
appear  to  show  the  advantage  of  thorough  mechanical  treat- 
ment. 

Recurrence  of  paralysis  after  recovery  is  not  infrequent;  in 
18  cases  such  recurrences  from  one  to  four  times  are  recorded  by 
Myers,  and  seven  successive  attacks  of  paralysis  were  observed 
in  a  patient  under  treatment  at  the  Hospital  for  Ruptured  and 
Crippled. 

The  relapses  are  due  apparently  to  the  renewed  activity  of 
the  disease,  and  in  many  instances  this  may  be  explained  by  the 
neglect  of  protective  treatment. 

Treatmenti — ^The  treatment  of  the  paralysis  is  included  in  the 
treatment  of  the  disease  of  which  it  is  a  symptom,  except  that  even 
greater  care  should  be  exercised  to  assure  fixation  of  the  spine. 

Rest  in  the  position  of  hyperextension  on  the  stretcher  frame 
is  indicated.  Direct  traction  by  the  weight  and  pulley  should 
be  used  if  the  disease  is  in  the  upper  dorsal  or  cervical  regions. 
For  bedridden  patients  a  convenient  method  of  assuring  extension 
of  the  spine  in  connection  with  head  traction  is  to  suspend  the 
trunk  on  a  sling  of  canvas  drawn  transversely  beneath  the  seat 
of  disease  and  attached  to  bars  on  the  sides  of  the  bed  after  the 

1  Loc.  cit.  >  Mai.  de  Pott.  Paris,  1001. 
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Rauchfuss  method.  The  hack  brace  or  the  plaster  jacket  assures 
additional  fixation,  and  such  support  should  be  employed  when- 
ever practicable.  If,  however,  the  brace  has  been  worn  as  an 
ambulatory  support,  its  shape  must  be  modified  to  accommodate 
the  change  in  the  outline  of  the  spine,  induced  by  recumbency 
and  extension. 

Manipulation  or  massage  of  the  limbs  is  contraindicated  because 
it  stimulates  the  reflex  centres.  If  persistent  contractions  of  the 
muscles  are  present  the  deformity  may  be  reduced  by  traction 
applied  in  the  ordinary  manner  (Fig.  33),  or  a  fixation  brace  may 
be  worn.  The  spasmodic  contractions  are  often  painful,  and  if 
the  paralysis  is  complicated  by  tuberculous  joint  disease,  traction 
and  fixation  may  be  indicated  to  relieve  the  joint  from  the  in- 
jury of  involuntary  motion. 

Counterirritation  at  the  seat  of  disease  was  by  Pott  considered 
of  the  greatest  value,  and  the  application  of  the  actual  cautery 
from  time  to  time,  about  the  kj-phosis,  seems  in  certain  cases  to 
exert  a  favorable  influence  on  the  underlying  disease. 

Electricity,  particularly  galvanism,  has  been  used,  and  it  is  of 
some  service  in  preserving  the  nutrition  of  the  limbs.  Its  value 
in  a  case  must  be  judged  by  its  effect. 

Internal  remedies  are  of  little  value  with  the  possible  exception  of 
iodide  of  potassium,  which  is  supposed  to  act  upon  the  tubercu- 
lous granulation  tissue  as  upon  the  products  of  syphilitic  disease. 
A  convenient  method  of  administration  is  a  solution  of  which  one 
drop  represents  one  grain  of  the  drug.  This  is  given  in  milk  or 
in  Vichy  water,  beginning  with  five  drops  three  times  daily  and 
increasing  the  dose  a  drop  each  day  until  the  point  of  toleration 
is  reached. 

The  first  indication  of  improvement  is  usually  lessening  of  the 
muscular  rigidity;  then  the  ability  to  move  a  toe  may  be  regained, 
after  which  recovery  follows  quickly.  At  this  stage  massage  of 
the  limbs  may  be  employe<l  with  advantage.  The  exaggerated 
reflexes  may  persist  long  after  rec^overy;  in  fact,  as  has  been  stated 
this  symptom  is  not  uncommon  among  patients  suffering  from 
dorsal  Pott's  disease  who  have  never  l)een  paralyzed. 

The  Operative  Treatment. — The  operation  of  laminectomy  was  at 
one  time  in  favor,  but  it  has  now  been  practically  abandoned,  as 
a  treatment  of  routine  at  least,  for  the  paraplegia  of  Pott's  disease, 
because  it  has  been  prove*  I  that  recovery,  if  somewhat  long  de- 
ferred, is  the  rule  without  ojn^ration,  while  the  direct  death-rate 
of  the  operation  is  large. 
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In  134  cases  collected  by  Rheiti*  the  immediate  mortality  (those 
dying  within  a  month  after  the  operation)  was  36  per  cent* 

Lloyd*  has  collected  128  **  reliable"  cases  of  Pott's  disease  in 
which  lamineetomy  was  performed.  The  deaths  due  directly  to 
the  operation  were  21  (16.45  i>er  cent.);  subsequent  deaths,  36 
(28.20  per  cent*);  total  deaths,  57  (44.55  per  cent,);  recoveries, 
37  (28  per  cent.);  improved,  16  (12,5  per  cent.);  unimproved, 
18  (14.06  per  cent.).  Of  eight  cases  operatefl  by  Trendelenburg 
in  1889  six  were  living  and  well  in  1905.    One  was  unimproved." 

Laminectomy  is  an  incomplete  operation  in  the  sense  that  the 
disease  of  the  bone  is  not  removed,  thus  recurrence  of  paralysis 
from  extension  of  the  disease  Ls  not  infrequent  after  a  successful 
immediate  result.  It  should  be  reserved  for  those  cases  in  which 
after  a  thorough  and  prolonged  trial  of  ordinary  methods  the  con- 
dition does  not  improve.  Eighteen  months  has  been  suggested 
as  the  proper  time  in  which  to  tesf  conservative  treatment.  The 
operation  may  be  indicated  also  if  the  symptoms,  in  spite  of  treat- 
ment, increase  in  severity,  particularly  when  the  cervical  region 
is  involved  or  when  there  is  evidence  that  the  integrity  of  the 
cord  b  threatened,  or  when  the  paralysis  is  of  sudden  onset,  or_ 
when  displacement  of  bone  or  pressure  from  an  abscess  seen 
probable  as  the  exciting  cause,  although  in  the  latter  instanc^e 
the  direct  evacuation  of  the  abscess  by  costotransversectomy,  as 
advocated  by  M^nanl,  should  precede  laminectomy.  Occasion- 
ally, the  operation  is  indicated  as  a  forlorn  hope  in  adults  suffer- 
ing from  cystitis  and  bed-sores. 

The  usual  metluHi  in  operating  is  as  follows:*  A  long  incision 
is  made  parallel  to  and  close  by  the  side  of  the  spinous  processes. 
The  muscles  are  drawn  to  one  side,  the  spinous  processes  are  cut 
through  and  drawn  with  the  attached  muscles  to  the  opposite 
side.  The  laminse  at  the  seat  of  disease  are  then  removed  wnth 
the  cutting  forceps  exposing  the  dura  mater.  The  tuberculous 
tissue  is  usually  found  upon  the  front  or  lateral  surfat*es  of  the 
canal,  and  its  complete  removal  is  often  impossible.  The  shock 
of  the  operation  is  often  marked,  so  that  it  shoul«l  be  as  rapid  as 
possible,  and  loss  of  blood  should  be  carefully  guarded  against 


^  WiUord,  Jounml  of  Nervouji  mnd  M«iit*l  Dimmmq,  May,  1897. 

»  PbiXadelphtA  Medical  JournoJ.  February  22,  1902, 

•  Sultui,  ZeitBcb.  f.  Cbir,  v.  bacviii,.  1  and  2. 

«  It  ahould  be  borne  ia  mind  tbab  the  Mffmenle  of  ibe  cord  do  not  eorreapood  io  ihe 
•Urinous  prooe«tiea  of  the  same  Dumber.  Thui,  in  Ihe  oervtoal  region  the  afftoied  Mf' 
ment  ie  od«  vertebra  higher.  la  the  upper  dorsal  mgioti  two  higher.  From  the  lixth 
io  eleventh  domHl  three  higher.  The  three  lower  Lumbar  and  sacral  segmenti  are  to  b^ 
found  oppoeit^  the  eltv^qth  iM^d  twelfth,  dorsi^l  A|)iii<}§.     ^Ghipi^ult.) 
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As  a  rule,  the  wound  may  be  closed  without  drainage.  After  the 
operation  the  spine  should  be  supported  by  the  brace  or  jacket 
until  the  disease  b  cured. 

In  several  instances  forcible  correction  of  the  spine  (Calot's 
operation)  relieved  the  pressure  on  the  cord  and  rapid  recovery 
followed.  This  indicates  the  importance  of  assuring  overexten- 
sion of  the  spine  whenever  it  is  possible,  but  thb  should  be 
attained  preferably  by  gradual,  postural  correction  rather  than 
by  force. 

Fortunately,  the  great  majority  of  cases  of  paraplegia  from 
Pott's  disease  occur  in  childhood,  and,  as  has  been  mentioned, 
the  complications  of  later  life,  bed-sores,  cystitis,  and  the  like,  are 
rarely  troublesome.  Such  paralysis  in  the  adult  is  more  serious 
from  every  point  of  view.  The  principles  of  treatment  are  the 
same,  but  their  application  is  more  difficult  and  the  prognosis  is 
more  doubtful. 

Local  Paraljrsis. — In  certain  cases  the  extension  of  the  disease 
may  involve  the  nerve  roots  at  their  exit  from  the  spine.  This 
may  occur  with  or  independently  of  the  involvement  of  the  cord. 
TTie  symptoms  are  those  of  neuritis  in  the  affected  nerves.  In 
extremely  rare  instances  the  pressure  on  the  cord  may  cause 
hemiplegia. 

Finxible  Correction  of  the  Deformity  of  Pott's  Disease. 
Oalot's  Operation.— Forcible  correction  of  the  deformities  of 
the  spine  was  advocated  by  several  of  the  ancient  writers,  notably 
by  Hippocrates  and  by  Par^. 

In  1896  the  method  which  had  been  revived  by  Chipault  sev- 
eral years  before*  was  popularized  by  Calot,  of  Berck  sur  M^r,' 
who  claimed  that  it  was  particularly  adapted  to  the  treatment  of 
the  kyphosis  of  tuberculous  disease. 

In  brief,  the  operation  consisted  in  forcibly  straightening  the 
spine  by  horizontal  traction  and  by  direct  pressure  on  the 
deformity.  Afterward  the  patient  was  fixed  in  the  proper  atti- 
tude by  a  plaster  appliance  for  several  months.  After  an  extended 
trial  the  procedure  has  again  been  abandoned  and  the  detailed 
description  to  be  found  in  the  former  editions  has  been  omitted 
in  the  present  volume. 

The  I>orati<m  of  the  Treatment  of  Pott's  Disease. — The  dura- 
tion of  the  treatment  must  depend  upon  the  extent  and  severity 
of  the  disease.     It  may  be  dinded   into  two  periods:  one  during 

*  Travauz  de  nournlogio  CJiir..  1895.  1890.  1897. 
■  Arehiv.  prov.  de  Chir.,  February,  1897,  t,  0,  n.  2. 
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which  the  disease  is  active,  when  fixation  is  indicated,  and 
a  stage  of  recovery,  during  which  supervision  is  required. 
During  the  first  stage  the  destructive  process  may  increase  the 
direct  deformity;  during  the  later  period  of  weakness  the  dis- 
tortion may  increase,  simply  because  of  the  general  inclination 
toward  deformity  and  because  of  the  atrophy  of  the  supporting 
muscles. 

Tuberculosis  of  the  spine  is  slow  in  its  progress,  and  recovery 
is  often  insecure.  The  course  of  the  disease  is  shortest  in  the 
cervical  region,  but  even  here  two  years  of  brace  treatment  will 
probably  be  required,  and  in  the  lower  region  double  this  time 
even  in  the  milder  type  of  cases.  Active  treatment  should  be 
continued  as  long  as  there  is  evidence  of  disease.  The  absence 
of  actual  pain  and  discomfort  is  of  little  value  in  determining  the 
absolute  cure  if  braces  have  been  employed.  The  absence  of 
muscular  spasm  is  more  significant,  since  it  usually  persists  as 
long  as  the  disease  is  active.  The  presence  of  pain  on  passive 
motion  or  muscular  contraction  or  abscess  would,  of  course,  indi- 
cate the  necessity  of  further  treatment. 

Direct  palpation  is  of  some  value  in  determining  the  condition 
of  the  affected  part.  During  the  progressive  stage,  careful,  deep 
pressure  over  the  spinous  processes  may  show  greater  mobility  of 
those  involved  in  the  disease.  During  the  stage  of  repair  and 
consolidation  the  mobility  is  replaced  by  rigidity.  The  appear- 
ance of  the  kyphosis  has  some  significance.  In  the  early  stage  of 
the  disease  its  area  is  not  clearly  defined,  but  when  consolidation 
has  taken  place  its  extent  is  shown  by  the  rigid  vertebrae,  which 
stand  out  separated  from  the  remainder  of  the  spine  by  a  well- 
marked  sulcus,  which  is  much  deeper  below  than  above  the 
kyphosis. 

Even  when  the  disease  appears  to  be  cured,  removed  of  support 
should  be  gradual  and  tentative;  the  jacket  should  be  replaced 
by  the  corset,  or  the  brace  by  a  lighter  appliance;  then  support 
may  be  removed  at  night.  Later  for  part  of  the  day,  and  at  last, 
after  many  months,  it  may  be  discarded.  Then  may  follow 
massage  of  the  atrophied  muscles  of  the  trunk  and  gentle  exercise. 

Such  careful  supervision  must  be  continued  for  a  much  longer 
time  if  the  best  ultimate  result  is  to  be  attained,  for,  as  has  been 
mentioned,  one  should  guard  against  the  secondary  distortions, 
which  may  be  due  simply  to  weakness  and  to  the  unfavorable 
mechanical  conditions  induced  by  the  primary  deformity.  If 
curvatures  of  the  spine  are  so  common  among  normal  individuab 
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how  much  more  likely  b  deformity  to  increase  when  the  trunk 
has  been  weakened  by  disease  and  by  long  disuse  of  the  muscles. 
This  secondary  increase  of  deformity  b  not  so  much  to  be 
feared  after  the  cure  of  the  disease  in  the  lumbar  region,  because 
of  the  favorable  attitude  of  erectness,  nor  b  it  likely  to  be  marked 
after  cure  in  the  cervical  region  of  the  spine;  but  in  disease  of 
the  upper  and  middle  dorsal  region  support  must  be  continued 
long  after  recovery,  and  super\dsion  must  be  exercised  until  after 
the  period  of  adolescence,  if  increase  of  the  deformity  is  to  be 
prevented. 

Kecorrence  of  Disease  and  Later  Effects  of  Deformity.— The 
disease  may  recur  after  an  interval  of  many  years  of  apparent 
cure,  and  such  recurrences  are  often  accompanied  by  the 
fonnation  of  an  abscess  or  by  paralysb. 

If  recovery  from  Pott's  disease  has  l)een  complete,  and  if  de- 
formity has  been  prevented,  the  condition  of  the  patient  is  to  all 
intents  normal;  but  if  the  course  of  the  disease  has  been  prolonged, 
and  if  the  deformity  b  great,  hb  condition  is  abnormal.  He  is 
unfitted  for  ordinary  occupations,  and  comparative  comfort  b 
assured  only  by  constant  care.  Such  individuab  are  likely  to 
suffer  from  neuralgic  pain  al)out  the  weakened  spine  on  over- 
exertion or  whenever  the  general  condition  b  depressed  from  any 
cause.  In  such  cases  the  use  of  some  form  of  light  corset  adds 
to  the  comfort  of  the  patient. 

In  certain  instances  pain  localized  in  the  lateral  region  of  the 
trunk  may  be  caused  by  compression  of  an  intera)stal  ner\'e,  or 
it  may  be  due  to  compression  of  the  tissues  In^tween  the  last  rib 
and  the  pelvb.  In  several  cases  of  this  character  reported  by 
Goldthwait,  resection  of  a  portion  of  a  rib  at  the  seat  of  pain 
relieved  the  discomfort. 

Sscondary  Deformities. — \Vliile  the  patient  is  under  treatment 
for  Pott's  disease  one  should  be  on  the  alert  to  prevent  other 
d^ormities  that  may  follow  the  general  weakness  and  restriction 
of  normal  functions.  One  of  these  is  the  weak  foot,  sometimes 
called  weak  ankle  or  flat-f(K)t,  and  with  it  is  often  jussociated  a 
moderate  degree  of  knock-knt*e.  This  may  he  prevente<l  by  a 
shoe  of  proper  shape,  of  which  the  heel  and  sole  are  thickened 
slighdy  on  the  inner  side. 
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SyphiliB. 

Syphilis,  in  the  inherited  or  in  the  later  stages  of  tlie  acquired 
fonii,  may  atle<'t  the  hom^s  of  t!ie  spine  and  cause  local  defonnity 
and  symptoms  that  cannot  be  clisdnguished  from  those  of  Pott's 
disease. 

Diagnosis. — As  compared  with  tuberculosis  it  is  a  rare  disea 
of  the  spine,*     Its  manifestations  are  likely  to  be  general  in  char* 

acter,  the  defomnly  of  the  spine 
being  but  one  of  many  eviderKH*s  of 
disease. 

If  syphilis  were  limited  to  th 
spine  and  simulated  the  sjinptor 
and  the  defonnity  of  Pott's  diseii 
it  would  demand  the  same  local 
treatment.  Specific  remedies  should 
1m?  administered  when  one  has  reasiin 
to  suspect  the  prei*ence  of  the  syph^ 
ilitic  taint*  even  if  the  local  disea^ej 
api>ears  to  be  tul>erculous  in  cha 
ter. 
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^  Malignant  Disease  of  the  Spine. 

Malignant  ilbease  of  the  spine  Is 
a  rare  affection,  particularly  so  in 
childhood.  Sarcoma  is  more  com* 
nion   tlian  carcinoma,  and   it  may 

v«i«a  «,*«*«t«io,  Mouoa  of   "ff^^*  .♦1'^  ^P"'^-  primarily.    Carci- 
tb*  luffibttr  mU»9,  •bowinc  dapoiti  of    noma  IS  almost  always  set-ondary  to 

tfuouBA  in  iba  poPl«rior  pail  of  Uio  •  11  1  • 

ihird  Md  fourth  vertebm.    (After   a  prmiary  tumorelsewhere»  the  spineJ 
FouroUr.)  becoming  involved  by  metastasis  or« 

by  contiguity.    Schlesinger*  in  3720  cases  of  carcinoma   found 
secondary  growths  in  the  spine  in  54* 


1  jMipiki.  Archiv  f.  Dermat.  u.  Sy|>b.,  Bd.  Ttxiil,  &,  400. 

•  BuekUy,  JuutuaI  uf  Nervous  mnd  U&oXal  DiiMM,  April,  1802. 
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Dilgnosis. — Malignant  disease  differs  from  tuberculosb  of  the 
spine  in  that  its  symptoms  are  usually  more  severe;  the  pain  is 
usually  persistent,  and  it  is  not  relieved  by  support  or  recum- 
bency, as  b  that  of  Pott's  disease.  The  constitutional  symptoms 
are  more  marked  and  the  steady  progress  of  the  disease  toward 
m  fatal  termination  b  soon  apparent.  Locally,  the  angular  de- 
formity b  usually  slight,  and  it  may  be  absent.  Not  infrequently 
the  tumor  may  be  palpated  through  the  abdominal  wall. 

Paralysb  b  a  frequent  and  often  an  early  symptt>m.  In  a 
case  of  melanotic  sarcoma  of  the  spine  in  a  boy  aged  twelve  years, 
complete  paralysb  of  motion  and  sensation  in  the  lower  extremities 
preceded  noticeable  symptoms  pointing  to  the  local  disease.  • 

As  has  been  stated,  carcinoma  b  almost  always  secondary  to 
disease  elsewhere;  thus,  if  after  the  operation  for  the  removal  of 
carcinoma  symptoms  of  disease  of  the  spine  appear  one  should 
suspect  thb  complication. 

Malignant  disease  of  the  spine  is  a  fatal  affection,  and  the 
treatment  can  be  but  palliative. 

Acute  Osteomyelitis  of  the  Spine. 

Infectious  osteomyelitb  of  the  spine  is  comparatively  uncommon. 

tjmpUanB. — The  symptoms  are  similar  to  those  of  acute  infec- 
tious processes  elsewhere,  and  are  characterizeil  by  sudden  onset, 
with  pain,  fever,  and  constitutional  depression.  There  are  local 
pain  and  tenderness  about  the  spine  and  in  many  instances 
dbtention  of  the  veins  in  the  neighborhood  cause<l  by  interfer- 
ence with  the  circulation  by  septic  thrombosis.  Abscess  quickly 
forms,  and  paralysb  from  the  rapid  extension  of  the  disease  b 
a  conunon  complication.'  The  symptoms  due  to  pyogenic  in- 
fection and  to  deep-seated  abscess  are  often  pytemic  in  character 
and  necrosb  of  the  affected  vertebral  bodies  may  result  in  the 
formation  of  large  sequestra. 

In  sixty-one  cases  collected  from  literature  by  Hunt,*  the 
situation  of  the  disease  was  as  follows: 

CanriMl  ragioa 12 

Tbonde  ration 16 

Lumbar  ragjkm 24 

8«enl  radon 10 

Either  the  bodies  or  the  arches  of  the  vertebrae  may  be  primarily 
involved. 

1  M«dical  Record.  April  23,  1004. 
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The  cause  of  the  infection  in  fifteen  of  the  twenty  cases  examined 
was  the  Staphylococcus  aureus. 

According  to  Grisel/  in  forty  of  fifty-six  cases  reported,  the 
patient  died  of  general  infection,  pleuropneumonia,  or  meningitis 
before  the  diagnosis  was  made  and  before  abscess  had  appeared. 
The  mortality  was  about  56  per  cent. 


Recovered. 
1 

Died. 

4 

Cervical 

2 

2 

Dorsal 

7 

3 

liUmbar 

13 

15 

Sacral 

0 

6 

23  30 

A  more  localized  and  more  chronic,  and  of  course  far  less  dan- 
gerous, form  of  osteomyelitis  may  occur,  and  abscess  may  be  the 
first  sign  of  the  disease.  In  all  cases  of  this  character,  whether 
acute  or  chronic,  other  bones  or  joints  or  other  tissues  are  often 
involved,  and  in  many  instances  an  infected  wound  or  discharging 
ear,  for  example,  may  indicate  the  source  of  infection. 

Treatment. — ^The  treatment  consists  in  the  immediate  evacua- 
tion and  drainage  of  the  abscess,  the  removal  of  the  necrosed 
bone  if  possible,  and  in  supporting  the  spine  during  the  subse- 
quent stage  of  weakness. 


Actinomycosis  of  the  Spine. 

Actinomycosis  of  this  region  is  extremely  uncommon,  the 
spine  having  been  involved  secondarily  in  about  2  per  cent, 
of  the  reported  cases.^  The  diagnosis  may  be  made  by  the 
microscopic  examination  of  the  discharge  from  the  sinuses  that 
almost  always  form  when  bone  is  affected. 

Injury  of  the  Spine. 

Severe  sprains  or  fractures  may  simulate  disease  very  closely, 
and  in  some  instances,  particularly  of  injury  of  the  cervical  region, 
the  diagnosis  is  practically  impossible  until  after  treatment  by 
support  and  fixation  has  been  applied,  when,  as  a  rule,  if  disease 
be  absent,  the  symptoms,  even  tliough  of  long  standing,  quickly 
subside. 

*  Revue  d'orthoiXMlie,  September,  1903. 

'  Erving,  Johns  Hopkins  Bulletin,  November,  1002. 
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Fracture  of  the  spine  in  the  middle  region  may  result  in  angu- 
lar deformity,  and  when  proper  support  has  been  neglected, 
symptoms  of  pain  and  weakness,  similar  to  those  of  Pott's  disease, 
may  persist  indefinitely. 

Sudden  forcible  compression  of  one  or  more  of  the  vertebral 
bodies  without  displacement  and  without  severe  immediate  symp- 
toms, other  than  the  slight  deformity,  may  be  the  result  of  injury, 
especially  falls  from  a  height.  These  cases  are  not  uncommon, 
mud  as  the  severity  of  the  injury  is  not  often  recognized,  the  local 
deformity,  which  may  not  attract  attention  until  several  weeks 
after  the  accident,  combined  with  stiffness  and  weakness,  lead  to 
the  mistaken  diagnosis  of  Pott's  disease. 

Rupture  of  spinal  ligaments  may  be  caused  by  forced  forward 
bending  of  the  spine.  The  resulting  deformity  and  weakness  re- 
semble the  symptoms  caused  by  a  crush  of  one  of  the  vertebral 
bodies.  A  number  of  cases  have  been  described  by  Painter  and 
O^ood.' 

Thnmatic  SpondylitU. — KummelP  has  described  a  form  of 
rarefying  ostitis  of  the  spine  of  non-tuberculous  origin,  appar- 
ently caused  by  injury.  It  is  characterized  by  symptoms  of  pain 
and  weakness  referred  to  the  back,  and  by  a  pronounced  rounded 
kyphosis  of  the  dorsal  region.  Motor  disturbances  of  the  lower 
extremities  are  frequent.  This  is  easily  explained  by  the  fact 
that  in  cases  of  this  character  fracture,  disorganization  of  the 
disks,  rupture  of  ligaments,  hemorrhage  beneath  the  longitudinal 
ligament,  into  the  muscles  or  into  the  spinal  canal,  have  been  dem- 
onstrated at  autopsy.  Indirect  injury,  shock  to  the  nervous  appa- 
ratus and  the  like  may  cause  complicating  symptoms  in  addition.' 

Kummell's  cases  do  not  differ  particularly  from  those  of  injury 
that  have  been  described.  In  fact,  in  the  neglected  cases  of 
injury  of  the  spine  the  pain  and  weakness  may  persist  indefi- 
nitely, and  the  deformity  may  increase.  In  certain  instances 
there  may  be  a  secondary  infection,  tul)eiculous  or  ortherwise, 
at  the  seat  of  injury,  and  in  others  the  injurj'  may  be  the  exciting 
cause  of  spondylitis  deformans,  but  such  results  are  unusual. 

Treatment. — In  all  such  cases,  and  whenever  weakness  of  the 
spine  persists,  and  when  motion  causes  pain,  a  support  should  be 
employed  as  in  the  treatment  of  Pott's  disease.  If  possible, 
deformity  if  of  recent  origin  should  be  corrected,  in  part  at  least, 

I  Boston  Medical  and  Surgical  Journal,  January  2,  1002. 
<  DeulHche  med.  Wooh  .  1895.  No.  11. 

*  K«uter.  Archiv  f.  Orth.  u.  UnfHUchirurine.  U.  ii.,  H.  2.  1904. 
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m  by  difect  traction  or  by  recumbeoey  befofe  tbe  suppart 
pplied.  Massage  and  gentle  exerase  are  of  value  during  tbe 
od  of  recovery.  Clinical  evidence  indicates  that  repair  is  dow* 
port,  therefore,  should  be  used  for  at  least  six  months  and 
a  much  longer  time  if  the  injury  b  of  the  middle  dorsal  re^n 
rhich  the  tendency  to  pc^tural  deformity  is  so  marked. 


Fio,  76 


The  Rhachitic  Spine. 

"he  rhachitic  spine  has  been  d^cribcd  in  the  consideration 
he  differential  diagnosis  of  Pott's  disease.  It  most  often 
»lops  during  the  first  or  second  yeiu*  uf  life,  in  children  who  sit 
greater  part  of  the  time;  it  is,  in  fact,  simply  an  exaggeration 
he  eoiitinir  wliich  is  normal  in  the  sitting  posture.  The  typi- 
rhacliitic  kyphosis  is  thus  a  rounded  projection  of  the  lower 
on  of  tlie  spine,  which  is  more  or  le5s  rigid  according  to  its  dura- 
.  If  the  deformity  Ls  extreme  there  may  be  a  compensat<>ry 
i^ard   inclination  of  the  heaid,  which  may  be  accompanied 
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by  contraction  of  the  posterior  group  of  muscles,  "cervical 
(^Msthotonos." 

TtMtment. — Aside  from  the  constitutional  treatment  of  the 
Tfaadiitic  condition,  and  from  the  measures  that  should  be  employed 
to  improve  the  nutrition  of  the  muscles  in  general,  the  indica- 
tions are  to  overcome  the  rigidity  and  the  limitation  of  motion 
of  the  spine;  to  support  it,  if  necessary,  during  the  stage  of  weak- 
ness; and  to  remove,  if  possible,  the  predisposing  causes  of  the 
deformity. 

The  correction  of  the  deformity  may  be  accomplished  by  mas- 
sage and  by  direct  manipulation  of  the  spine.  The  child  b 
placed,  face  downward,  on  a  table;  one  hand  is  placed  on  the 
projection,  and  with  the  other  the  legs  are  raised  to  throw 
the  spine  into  a  position  of  overextension.  This  stretching  is 
performed  slowly  and  carefully  over  and  over  again  at  morning 
and  nij^t,  and  the  manipulation  is  followed  by  thorough  mas- 
sage of  the  muscles.  If  the  deformity  is  marked  and  if  the  gen- 
eral rfaachitic  process  is  still  active,  the  recumbent  posture,  on  a 
li^t  frame,  in  an  attitude  of  overextension  may  be  indicated 
as  described  in  the  treatment  of  Pott's  disease. 

For  older  subjects  some  form  of  light  back  brace  may  be  suffi- 
cient in  connection  with  the  massage,  and  systematic  correction 
of  the  d^ormity. 

Tte  Hatoral  Oure. — It  may  be  stated  that  the  rhachitic  spine  is 
to  a  certain  extent  corrected  when  the  erect  posture  is  assumed, 
by  the  inclination  of  the  pelvis  and  accompanying  lordosis.  This 
natural  cure  b,  however,  often  rather  a  distribution  of  deformity 
than  a  cure,  for  the  upper  part  of  the  projection  may  remain  as 
an  exaggeration  of  the  normal  dorsal  kyphosis  balanced  by  an 
exaggerated  lordosis,  "the  rhachitic  attitude,**  In  other  instances 
the  persistence  of  the  lumbar  kj'phosis  may  induce  a  compen- 
satoiy  flattening  of  the  normal  dorsal  kyphosis.  Thus,  rhachitis 
may  cause  the  so-called  flat  back  as  well. 

It  may  be  mentioned  that  rotary  lateral  curvature  of  the  spine, 
one  of  the  conunon  deformities  induced  by  rhachitis,  is  far  more 
serious  than  the  anteroposterior  cur\'ature,  with  which  it  is  occa- 
sionally combined.     Its  treatment  is  consi(lere<l  in  Chapter  III. 
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Infectious  Disease  of  the  Coverings  or  Articulations  of 
the  Spine.    "The  Tjnphdid  Spine/' 

During  the  course  of  or  during  convalescence  from  typhoid 
fever,  and  occasionally  after  apparent  recovery  from  the  disease, 
symptoms  of  pain,  weakness,  and  stiffness  of  the  back  may  ap- 
pear. These  are  caused  apparently  by  secondary  infection  of 
the  fibrous  coverings  and  attachments  of  the  spine,  similar  to  the 
more  common  but  more  severe  forms  of  periostitis  of  the  tibia  or 
other  bones,  from  the  same  cause.  There  is  usually  pain  on 
motion,  reflected  along  the  nerves.  In  some  instances  this  is 
extreme,  and  there  may  be  accompanying  muscular  "cramps  "  and 
spasm  in  the  limbs,  local  muscular  spasm,  and  pain  on  pressure 
over  the  affected  vertebrae.  The  temperature  is  often  above  nor- 
mal, with  irregular  and  sometimes  extreme  fluctuations  in  severe 
cases. 

In  many  instances  a  neurotic  element  is  present,  induced, 
doubtless,  by  the  preceding  disease.  The  complication  is  most 
common  in  young  adults. 

In  six  of  sixty-eight  cases  tabulated  by  Wurtz^  the  patients 
were  children,  and  several  of  this  class  have  come  under  my 
observation. 

Diagnosis. — The  diagnosis  is  usually  made  clear  by  the  history 
of  the  disease  of  which  it  is  a  complication. 

Treatment. — The  treatment  should  be  symptomatic.  During 
the  active  stage,  if  pain  is  severe,  the  patient  should  be  kept  in 
the  recumbent  position,  if  necessary  on  the  stretcher  frame. 
Locally,  the  application  of  the  Paquelin  cautery  b  of  service. 
As  soon  a.s  is  practicable  a  back  brace  or  other  support  should 
be  applied,  which  should  be  worn  until  the  symptoms  have 
subsided.  Recovery  may  be  predicted,  the  duration  of  the  symp- 
toms averaging  about  six  months.  Slight  restriction  of  motion 
may  persist  in  the  more  severe  type  of  cases. 

This  description  applies  particularly  to  a  class  of  cases  of  a 
mild  type  described  by  Gibne}^  as  t}7)hoid  spine.  Disease  of  the 
spine  complicating  typhoid  fever  was  first  described  by  Maison- 
neuve  in  1835.  Terrillon^  classifies  the  lesions  of  typhoid  infec- 
tion of  the  spine  as: 

1  BoHton  Medical  and  Surgiral  .Toumal,  June  26,  1902. 
*  Gibney,  Tr.  Am.  Orth.  Ashoc,  v.  ii. 
»  I^  Prog.  Med.,  April  12,  1884. 
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1,  Simple  periostitis. 

2,  Periostitis  with  subperiosteal  abscess. 

3,  Periostitis  with  astitis. 

In  eight o!  twenty-six  cases  inve^tigate<l  by  lAmV  lot-al  tiefonnity 
indicated  a  destructive  process. 

Symptoms  re^seinliliri^  those  described  may  follow  other  forms 
of  ront4igious  disease,  notid>ly  scariet  fever,  but,  as  a  rule,  they 
are  much  less  persistent  and  severe. 


InfectiouB  Arthritis  af  the  Spine. 

"Gonorrhrral  rheumatism*'  of  the  spine  is  uncommon.  Its 
symptoms  and  pathology  resemble  those  of  the  typlioitJ  spine. 
An^iylosis  Ls,  liowever,  more  common  a>i  a  result  than  after  other 
forms  of  infection;  in  fact,  gonorrhrea  is  apparently  one  of  tlie 
more  common  causes  of  spondylitis  deformans. 

The  treatment,  aside  from  tliat  of  the  exciting  cause,  is  symp- 
tomatic,    Ivocal  support  is  indicated  in  many  instances. 

Arthritis  of  the  Suboccipital  Region.— The  articulatinns  of  the 
o<X'ipitoaxoid  region  are  sometimes  affected  by  what  ai>|>ears  to  be 
H  form  of  acute  or  subacute  infectious  arthritis  similar  in  char- 
acteristics to  acute  rheumatism.  It  may  follow  tonsillitis,  diph- 
theria, or  other  contagious  disease.  It  may  be  distinguished  from 
tuberculous  disease  by  its  acute  onset  and  from  acute  tnrtirr>llis 
by  the  fact  that  all  motions  are  restrieteth 

Treatment, — The  treatment  consists  in  support  during  the 
acute  stitge,  f( allowed  by  massage,  mampulation,  and  exercise  to 
overcome  the  subsetiuent  stiffness. 


Spondylitis  Deformans. 


Synonyms. — Osteoarthritis  of  the  spine;  rheumatism  of  the 
spine;  s{H:>ndylose  rhizomclique;  .stiffness  of  the  vertebral  column. 
Spondylitis  defomians  is  chronic  progressive  affection  of  the  spine 
terminating  in  anchylosis  and  deformity- 
Pathology. — The  disease  is  apparently  a  chronic  inflammation 
which  affects  primarily  the  ligaments  and  the  periosteal  coverings 
of  the  spine,  a  form  of  ossifying  periostitis  which  hinds  the  ver- 
tebne  firmly  to  one  anotlier  (Fig.    77).     It  may  begin    on  the 

^  Boston  Mi'dicukl  und  Surgical  Journal.  Jun«  *6«  1005. 
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Spondylitu  Urfortwui*  (u#teu«nhiitia}.     (GolcUhir«iL> 


Umler  the  general  term  of  spondylitis  deformans  are  ixieltide 
10  till  pmbability,  severiil  varieties  of  disease,  for  e^cample: 

1.  The  ttffec^on  of  tlic  spine  may  be  simply  one  of  the  mani- 
festations of  polyarthritis — ** rheumatoid  arthritis"  of  the  spine* 

2.  The  spine  may  be  involved  together  with  one  or  more  of 
(be  adjacent  joints  which  present  the  charucteristie  symptoms  of 
the  so-called  hyfiertrophic  form  of  artliritis  deformans — o^teo- 
artliritis  of  the  spine.  Thin  form  has  been  designated  by  Marie 
spondylose    rhizora^lique.    spondyIos-«pine,    rhizo-root,    melo 
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extxtmitf,  signifying  a  «liseaiie  of  the  spine  together  with  the 
Adjoining  "root*'  joints.' 

3.  The  disease  may  be  Umitecl  to  the  spine,  and  in  such  cases? 
it  mppeais  to  be  clinically  distinct  from  chara^*teristic  general 
arthritis  or  atrophic  or  hypertrophic  arthritl*j.  It  may  follow  acute 
rthritis,  it  may  I>e  induced  apparendy  by  gonorrhcea  or  by 
fonns  of  infection,  or  by  injury — **  traumatic  spondylitis." 
It  may  be-gin  acutely,  or  it  may  be  chronic  in  character  and  pro- 


Kc  dij«»iie  ihreo  years;  cmuw  unknowii.     No 


slowly.'    It  may  be  limitetl  to  a  particular  section  of  the 
p,  although,  as  a  rule,  the  other  regions  are  progressively  in* 

The  last  class  of  limited  spondylitis  is  more  often  seen  in  young 
adults  from  twenty  to  forty  years  of  age,  and  in  at  least  80  per 
,  ot  the  CRSe-8  the  patients  are  males. 


t^  %Krm  dtt  MM.,  199$,  vol  wiii. 
jtom^,  MmtoI.  CMiUalbl.  vol.  ti.  p. 
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Symptoms* — In  the  on li nary  cases  there  h  usually  an  acute 
onset  frtim  which  the  patient  ilates  the  lieginning  of  his  trciuUc, 
often  so-ealled  hjtnbago,  followetl  l>y  a  gratlually  inereji^ing  s»tiff- 
ness  of  th  •  spine  and  iitTompanv'ing  defunnity.  The  patient  eom* 
plains  of  stiffness,  weakness,  pain  in  the  loins,  and  of  (win  radi- 


JlQ.  79 


Kiu.  80 


Qpotidylitu  (lisformatiA,  iUu^ruiinjr 
Ib0  cU*nictori4ticdelortmty.  Ajceuf 
tlM  ptttlent,  thirty  ycftfik  ^ii« 
cisid,  irith  l  he  exc^i&on  of  the  oo> 
dptipttxoid  ariirulation.  Duimiion 
two  yvan:  caujc  unknown.  No 
joinu  involved. 


^aodymb  defoniuutt  \Sk  »  chiUt 


ating  forward  along  the  rilxs;  sometimes  of  weakness  in  tli*' 
limbs,  hemiaehe,  nervousnejis.  and  the  like^--syniptoms  that  ma\ 
be  explained  in  part  by  the  inflmnniatory  pr<x*e,ss  ancl  by  impli- 
cation of  the  nerve  roots,  and  in  part  by  an  accompanying  neural 
thenia.  The  direct  sMTiptonis  are  increaseil  by  jars»  which  lire 
exaggerated  by  the  inelaiJticity  of  the  spine*  'l^he  disease  ii« 
usually  progressive,  and  terminates  finally  in  complete  rigidity 


I 
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of  the  spine,  which  is  l>ent  into  a  long  kyphoi^is,  most  marked 
in  the  upper  dorsal  reorion,  the  luinbar  lordosis  being  obliterated 
in  many  instances  (Fig,  7i>). 

The  stmighteniiig  of  the  sjnne  in  the  middle  and  lower  region 
exaggerates  the  forward  tlirust  of  the  neck,  am!  in  some  instances 
the  patients  complain  of  a  disturbance  of  e*iuihbrium,  especially 
of  a   tendency  to  fall  forward. 

Wlien  the  disease  is  Hniitccl  to  the  spine  or  to  the  spine  and 
one  or  more  of  the  hirger  joints,  the  occipitoaxoid  articulations 
arc  not  usually  involved;  but  in  the  general  form  of  the  disease — 
"  rheumatoid  arthritis  '*~thev  are  often  prirnarilv  affected. 

The  types  of  the  disease  may  be  illustrated  by  a  brief  descrip- 
tion of  five  ca-scs  recently   under  observation. 

Cask    L     fiheumatnul  Art hr His   of   ihe   Spine. — In   this    case, 

that  of  a  boy  ten  years  oi  age^  tliere  was  characteristic  genera! 

rheumatoid    (afrophic)   arthritis   \\m\  involved  nearly  every   joint 

the  boily.     The    entire    spine,  even  intruding    the    occipito- 

:oid  joints^  was  rigid  ami  the  head  wa.s  fixed  in  an  attitutle  of 

extreme  torticollis* 

Case  IL  Oste^tarthrltis  of  ihr  Spine  (**spon*lylost*  rhizo- 
ra^lique  "). — A  man  agcil  forty-six  years,  after  repeated  attacks 
of  so-calle<l  rheumatism  involving  the  larger  joints,  gradually 
l>ecaine  disabled  Ix'cause  of  pain  and  stiffness  of  the  back  and 
because  of  his  inal)ility  to  stand  erect.  In  this  case  there  was 
complete  anchylosis  of  tlie  spine,  except  of  the  small  joints  of  the 
cervical  region,  and  in  ad<lition  the  right  thigh  was  flexed  upon 
the  body  at  such  an  angle  that  the  patient  could  walk  oidy  with 
an  exaggerated  stoop.  The  joints  of  the  feet  were  slightly  in- 
volved also.  No  cause  other  than  exposure  to  cold  ami  dampness 
could  be  aSisignetl.  The  sjinptoins  were  of  two  years'  duration, 
periods  of  comfort  alternating  with  disabling  attacks  of  **rheu- 
nmtism." 

Case  III*  Spcmdyliiin  Deforrnann. — The  spine  of  this  patient, 
a  man  agetl  forty-six  years,  was  absolutely  anchylosed  in  the  char- 
acteristic position,  llie  occipitoaxoid  joints  were  not  involved. 
Fourteen  years  l>efore  he  had  suffered  from  a  severe  and  pro- 
longed attack  of  **  inflammatory  rheumatism,"  affecting  nearly 
every  joint,  but  not  the  spine,  and  during  a  succeeding  period 
of  nine  years  he  had  beeix  disabled  several  tin)es  from  the  same 
cause,  Eada  illness  was  coincident  with  gonorrhoea.  Five  years 
before  examination  the  ** rheumatism*'  had  involved  the  spine, 
and  since  then  he  had  suffered  from  persistent  "  lumbago/'     Grad- 
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ually  the  stiffness  of  the  spine  had  increajsed,  hut  during  this 
time  he  ha*]  been  free  from  gonoirhcea,  and  from  rheuniatisni 
as  well.  The  joints  were  normal  in  appearance  and  function. 
This  patient  suffers  principally  from  nervousness  and  irritability; 
he  is  easily  stnrtled;  he  feels  m  if  bis  forehead  was  clasped  by  a 
tight  band.  His  direct  sjnnptoms  are  pain  in  the  loins  and  pain 
radiating  under  the  shoulder-bhutes,  increase<I  by  walking  or  by 
jars.  His  ec|uilibriuni  is  disturbed  by  the  forward  projection  of 
the  heaiJ  and  by  the  obliteration  of  the  nonnal  lordosis,  so  that 
he  feels  himself  constantly  inclined  to  fall  fon\*ard,  whether  he 
is  sitting  or  standing. 

Case  IV.^ — In  another  case  verj^  similar  to  this,  in  a  man  aged" 
thirty  years,  the  spine  had  become  rigid  in  a  few  months.  The 
patient  ascril:>etl  the  disease  to  sleeping  out-of-doors.  There 
wtLs  in  this  case  coincident  tuberculous  disease  of  the  lungs. 
/Vnd  in  this  instanc»e  the  cause  of  the  deformity  may  have  been 
superficial  tuberculous  disease. 

Case  V.— A  man  aged  sixty-two  years,  presenting  the  char* 
acteristic  deformity  and  sjmptoms  of  the  subacute  tj^,  gave  the 
following  account  of  the  affection:  Fifteen  years  before  he  bad 
suffered  from  ** chronic  lumbago.*'  The  pain  and  stiffness,  at 
Brst  limited  to  the  lower  region  of  the  spine,  had,  with  interven- 
ing periods  of  remission,  gradually  ascended,  and  at  the  time  of 
examination  the  cer\ncal  region  was  the  seat  of  the  more  active 
process.  He  had  been  treated  by  internal  remedies,  by  baths,  and 
by  change  of  climate,  without  avail.  He  knew  he  had  the  "old 
man's  stoop,"  but  he  was  surprised  to  learn  that  the  source  of 
his  s}'mptoms  was  a  disease  of  the  spine.  The  spine  was  rigid, 
although  not  anchyloaed,  as  indicated  by  the  discomfort  on  chang- 
ing from  one  position  to  another.  The  occipitoaxoid  articu- 
lations and  the  other  joints  were  free  from  dise4ise. 

This  subacute  form  of  the  affection  is  very  common,  and,  as  in 
this  instance,  the  patients  are  usually  treated  for  rheumatism, 
muscular  or  othen^'ise,  for  many  years  before  the  true  diagnosis 
is  made. 

Treatment. --The  local  treatment  is  symptomatic.  Massage 
of  the  muscles,  hot  baths,  and  the  like  may  add  to  the  comfort 
of  the  patient,  but  violent  exercise  or  passive  movements  of  the 
spine  are  harmful.  Support  is  always  indicated  during  the  pro- 
gressive stage  of  the  affection^  and  it  is  the  only  efficient  remedy, 
I'he  support  may  be  in  the  form  of  a  light  brace  or  jacket.    It  \s 
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pAiticulariy  efficacious  when  the  disease  is  liinited  to  the  lower 
and  middle  regions  of  die  spine.  In  such  cases  under  efficient 
pfotn*tioD  tlie  muscuhir  spasm  subj^ides  and  motion  returns  in 
nome  de|free.  Even  in  progressive  cases  one  may  hope  to  pre- 
serve the  himlmr  lordosis,  and  tlius  lessen  the  general  effect 
of  the  deformity  when  the  spine  JDenjmes  rigirl.  In  certain 
in  which  ancliylosis   is   not  estalilishetl,  force  may  be 
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t  i\M  r*?t  nu?tion  of  tbe  «bdoxii«ii. 
'  i»  tlcformitof. 


employed  to  improve  tlie  contour  of  the  spine,  particularly  widi 
the  aim  of  re-establishing  the  lumbar  lonJosis,  and  thus  enabling 
the  patient  to  stand  erec^t.  The  patient  learns  by  experience 
what  exercises  or  postures  increase  the  discomfort,  and  these  sliould 
be  ai!*oided  if  possible.  The  application  of  a  cautery  is  often  of 
servioep  and  sclf-siLSjx^nsion  at  intervals  may  relieve  tlie  dragging 
fenMlion  in  the  muscles.    Rubber  heels  are  useful   in   lessen- 
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ing  the  jar.  As  hivs  bf?en  stated,  in  si>nie  cased  the  dia 
remains  localiz^ul,  but  orilinarily  it  extt^ncis  along  the  spine/ 
When  a  part  of  the  spine  l>ecofne5  firmly  anchyloses!  tlie  local 
discomfort  lessens  or  ceases,  and  is  transferred  to  the  part  where 
the  prtKcss  is  still  JMlvunHnp. 

KjrpbosU  of  Adolascenta.— A  fomi  of  extreme  kyphosis  ac 
panied  t)y  stiffnens  and  discomfort  is  sometimes  seen.  It  apf 
to  be  a  static  deformity  indimnl  by  overwork  in  rapidly  groining 
adolescent^s,  which  linatly  lx*coraes  fixed  by  accommodative 
changers  in  the  hones  anti  neighlxiring  tissues.  It  can  hardly 
be  classified  with  spondylitis  defonoiins,  although  then*  may  l>c 
some  difficulty  in  distinguishing  between  the  two  (Fig.  81),  In 
favorable  cfise^s  partial  rectification  of  the  deformity  by  force 
(the  Calot  operation)  Is  indicatetJ,  AfterwarrJ  support,  manipula- 
tion, and  exerciser  should  be  employed. 


Osteitis  Deformans* 

Syiion]^!!.—  Pjiget*s    I lisease. 

Osteitis  defcjrmans  is  a  general  disease  (*harac*tcrlzefl  by  hj'peiv^ 
trophy  and  softening  of   the   bones.     The  dcfonnity  of  the  spine 
is  similar  to  that  of  spondylitis  defomiaiLs,  but  the  rigidity  is  not 
as  markcil,  ami  the  discomfort  is  far  le.ss  than  in  this  affection. 
The   disease   is   described   elsewhere. 

Tabetic  Defonnity  of  the  Spine* — In  rare  instances  defonnity 
of  the  spine,  either  posterior  or  laterab  appears  as  a  complication 
of  loct>motor  ataxia.  Fifteen  cases  are  re<^>nl€'d/  The  character- 
istics of  this  form  of  osteoarthrt>pathy  are  described  elsewhere. 


Spondylolisthesis. 

Spondylolisthesis  is  a  defonnity  in  which  the  body  of  one  of 
the  lower  lumbar  verfel>ra*,  most  often  the  fifth,  is  displaced  for- 
ward and  downwanl  (Fig.  82).  At  this  point  the  ligamentous 
support  Is  weakest  and  the  upper  surface  of  the  sacrum  slants 
forwaid.  In  certain  instances  the  spinous  process  may  remain 
in  its  normal  position,  w^hile  the  lamina*  become  elongated  or 
separated  from  the  body  (Fig.  82).    The  condition  was  first  de* 
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Iprfirb  of  Pracitt  (miKliAn  BMstion).     tn<tntiio  nf  f^UcUt  forwBnl  tlinpUusenieM  of  iW 
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scribeil  by  KilHan  in  1K54,  anti  it  was 
thoroughly  investigated  l>y  Neugebauer 
in  1890. 

The  causes  are  congenital  malforma- 
tioD,  injury*  Dverstraiut  and  possibly 
dbease  of  the  lumbosacral  articulu- 
tioo.  Lane  states  that  slighter  degree.s 
ol  the  deformity  are  often  observed 
amcuig  laliorers.  The  trunk  is  tlisplaced 
btward  and  downward  in  its  relation 
Ub  the  pelvis.  Thus  the  inclination  <:»f 
the  |>elvis  is  lessened  or  lost  ami  the 
himlMir  lordosis  is  absolutely  or  rela- 
tively increiised  (Fig.  S3).  The  sacrum 
pcojects  anil  the  space  l>etween  the 
lihfli  and  tlie  iliac  cre^s  is  diminishefl. 

The  typical  defonnity  is  most  oftt^n 
men  in  women;  in  fact,  its  chief  interest 
lies  in  iU  effect  uf>on  childbirth*  As  a 
rule,  as  ha^  been  states!  in  die  preced- 
ing Aretiony  an  increase  of  the  lumbar 
tordo^i^  U  usually  attende<l  by  a  i*rrtain 
<ic|;Tfe  of  discomfort,  ]>ain«  and  lindta- 
tion  of  forwani  bending.  The  patients 
ane  weak  or  easily  fatiguetL  In  some 
instanees  disturbance  of  equilibrium 
h  a  pfomincnt  symptom*  Not  infre- 
qumlly  the  deformity  indtUT^s  a  swag- 
geril^  gait  r»s«  tnbliiig  that  of  bilateral 
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congenital  dislocation  of  the  hips.  Such  cases,  or  those  in 
which  displacement  is  the  result  of  disease  or  injury,  particularly 
if  the  deformity  is  progressive,  may  require  orthopedic  treatment 
by  braces  or  other  support.  In  the  milder  type,  exercises  and 
posture  are,  as  a  rule,  sufficient. 


Relaxation  of  the  Pelvic  Joints. 

Groldthwait^  has  called  attention  to  the  persistent  disability  that 
may  follow  the  relaxation  of  the  sacroiliac  joints  most  often 
incidental  to  pregnancy,  but  induced  occasionally  by  a  variety 
of  other  conditions,  the  symptoms  resembling  closely  those 
of  spondylolisthesis.  The  inclination  of  the  pelvis  b  lost  and 
the  sacrum  becomes  perpendicular.  The  treatment  consists  in 
re-establishing  the  lumbar  lordosis  by  means  of-  the  brace  or 
plaster  support,  thus  forcing  the  sacrum  forward  to  its  normal 
position.     In  milder  cases  a  pelvic  girdle  may  be  sufficient. 

Pain  in  the  Lower  Part  of  the  Back. 

Discomfort  in  the  lumbar  region  of  the  character  of  tire,  weak- 
ness, or  even  of  actual  pain  is  sometimes  an  accompaniment  of 
disease  or  displacement  of  the  pelvic  or  abdominal  organs.  Pain 
in  this  region  is  also  a  common  symptom  among  overworked 
women.  It  may  be  induced  also  by  weakness  or  deformity 
of  the  feet.  It  is  particularly  troublesome  when  for  any 
reason  the  lumbar  lordosis  b  exaggerated  temporarily,  as  during 
pregnancy,  or  permanently,  as  a  compensatory  deformity  for 
dorsal  Pott's  disease,  or  because  of  flexion  of  the  thigh  after  hip 
disease. 

As  a  result  of  strain  or  other  injury  symptoms  of  pain  and  weak- 
ness in  the  lumbar  region,  increased  by  sudden  motions  or  over- 
exertion, may  be  persistent  and  disabling.  Such  cases  are  often 
classed  as  chronic  lumbago,  but  it  is  probable  that  there  is  in 
many  instances  a  distinct  injury  of  the  ligaments  or  deep  muscles 
of  the  spine  or  strain  or  displacement  at  the  sacroiliac  articula- 
tion, aggravated,  it  may  be  in  certain  cases,  by  rheumatism  or 
other  general  affection  of  like  character. 

Ludloff"  has  recently  called  attention  to  the  fact  that  persistent 

^  Goldthwait  and  Osgood,  Boston  Med.  and  Surg.  Jour.,  May  25  and  June  1,  1006. 
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pain  about  the  sacrum  following  falls  or  other  injuries  may  be 
ejq^Iained  in  many  instances  by  a  slight  degree  of  traumatic 
spoudylolis  thesis. 

The  ireatvwnt  must  be  primarily  directed  to  the  condition  of 
which  the  pain  is  a  symptom. 

When  motion  cau^^es  pain  and  when  the  symptoms  are  per- 
sistent, as  in  the  lumbago  type  of  ciises,  whether  due  to  injurj"  or 
to  inflammation  of  the  fibrous  or  Diuseulnr  tissues,  support  is  in- 
dicated, the  Knight  brace  or  plaster  corset  being  convenient 
fonns.  During  the  more  acute  stage  the  application  of  the  cau- 
tery and  the  support  of  intersecting  strips  of  adhesive  plaster, 
covering  a  wnde  area,  will  often  relieve  the  pain.  Later,  massage, 
electricity,  and  the  like  are  of  service. 

In  milder  cases,  in  which  the  sjTiiptoms  may  be  dependent 
on  a  general  descent  of  the  abdominal  and  pelvic  organs,  an  ab- 
dominal belt  will  afford  great  relief. 


The  Neurotic  Spine. 

Th?  "neurotic"  spine  is  much  more  common  in  adolescence 
and  in  adult  life  than  in  childhood,  and  the  subjects,  usually 
females,  are  often  of  a  nervous  or  ueunisthenic  type.  In  certain 
instances  tlie  symptoms  appear  to  be  induced  by  injury,  and  in 
others  by  worry  or  oven^^ork. 

Symptoms. — The  patient  usually  complains  of  a  dull  pain  in 
the  back  of  the  neck,  or  in  the  lumbar  or  sacral  region,  of  a  con- 
stant tired  feeling,  and,  not  infrequently,  of  sharp  neuralgic  pain 
localized  about  a  certain  point  in  the  spine,  often  the  vertebra 
prominens.  The  contour  of  the  spine  may  be  normal,  but  most 
often  there  is  a  lessening  of  the  lumbar  lordosis  a  backward 
inclination  of  the  body  and  a  forward  droop  of  the  head,  an  atti- 
tude that  signifies  muscular  w^eakness  and  strain  upon  the  liga- 
ments. One  of  the  common  sjanptoras  of  the  neurotic  spine  is 
extreme  local  iendernesa^  or  hyperiesthesia,  of  the  skin  at  certain 
points  along  the  spinous  processes.  Thus,  if  one  passes  the  finger 
gently  along  the  spine  the  patient  will  often  shrink  or  cry  out 
l)ecause  of  the  pain.  As  a  rule,  there  is  no  limitation  of  motion 
or  muscular  spasm.  The  pain  is  local,  not  referred  to  the  ter- 
minations of  the  nerves;  in  fact,  the  symptoms  are  in  great 'part 
subjeclive  and  irregular  in  character,  as  contrasted  with  those 
of  actual  disease,  which  are  objective  and  well-defined. 
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Treatment. — The  treatment  of  the  neurotic  spine  must   be 

general  in  character,  a.s  indicated  by  the  condition  of  the  patient. 
Locally,  a  light  back  brace  or  a  long  corset ^  reinforced  if  neccs* 
sary  by  light  steel  back  bars,  adds  greatly  to  the  comfort  of  the 
patient.  The  application  of  the  cautery  is  particularly  eHicjicious 
in  relieving  the  local  semitiveness,     Massage  and  light  exerci«te?i 


Tb«  iMurolk  wpint.    QivmcierUtio  laUiikte. 

may  l>e  emplt»ye«l  in  the  hiter  treatnVent*  Weak  feet  are  often 
as£kK*iated  with  this  condition.  In  such  instancfs  appn»priate 
treatment  often  inducer  a  marked  improvement  in  the  general 
condition. 


The  Hysterical  Spine. 

The  hysterical  spine  is  f*onsideretl  n.sua!ly  as  synonjinous  wit! 
the  neurotic  spine,  but  il^  there  are  many  imlividuals  who  suffer 
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flbin  sensitive  spines  who  are  not  hysterical,  it  would  seem  proper 
to  limit  the  latter  term  to  the  hysterical  class. 

Symptoms. — The  local  symptoms  do  not  differ  particularly 
from  those  of  the  neurotic  spine  except  that  in  certain  instances 
actmil  defonnily  may  be  present.  This  is  usyally  an  exaggerated 
lateral  distortion,  most  marked  in  the  lumbar  region.  Like  hys- 
terical distortions  elsewhere,  it  may  follow  injury,  and  it  may 
be  claimed  that  this  injury  was  the  direct  cause  of  the  defomiity* 
Except^  however,  as  possible  cause  of  the  appearum*e  of  a  par- 
ticular manifestation  of  the  mental  condition,  it  is  evident  that 
no  form  of  injun*  could  explain  the  s\iiiptoms  or  the  deformity. 

Treatment.— The  local  treatment  is  similar  to  that  of  the 
neurotic  spine. 


Defonnity  Secondary  to  Sciatica. 

Synon3nn« — Sci  at  i  c  scol  iosLs , 

Chronic  sciatica  often  induces  a  change  in  the  attitude  antl  con- 
tour of  the  spine  that  may  bectjme  a  permanent  deformity  if  its 
cause  persists.  As  a  rule,  the  patient  habitually  inclines  the 
body  away  from  the  painful  part  in  order  to  relieve  it  from  weight 
and  bends  the  body  slightly  forward  and  abducts  the  limb  to 
relax  the  tension  on  the  sensitive  nerve  or  plexus  of  nerves,  Tluis, 
the  pelvis  on  the  affectet]  side  projects,  there  is  a  lateral  lumbar 
convexity  toward  the  opposite  side,  and  often  the  normal  lumbar 
lordosis  is  lessened  or  lost,  so  that  the  final  result  may  be  a  per- 
sistent lateral  cun^ature,  together  with  a  change  in  the  antero- 
posterior Cf)ntour  of  the  spine.  If  the  deformity  persists  a  sectjnd 
cnmpeasatory  curve  may  appear  (Fig  S5).  If  the  sciatica  is  a 
symptom  of  a  more  witlcsprea^l  neuritis,  muscular  weakness 
and  muscular  spasm  may  cause  variations  in  the  typical  aftiluile, 
the  muscles  of  one  sirle  beitig  persistently  crmtracted. 

It  must  be  borne  in  mind  that  iii.seasc  of  the  lumbar  spine, 
purticnhirly  at  the  lumbosacral  articulation,  may  induce  simitar 
ilistortion  of  the  spine  acci>mpanied  by  pain  in  the  limbs,  Also 
that  disease  of  the  pelvic  bones  or  joints,  or  of  the  mljacent 
organs  or  parts,  may  set  up  sciatica;  thus,  the  cause  of  pain 
should  lie  carefully  sought  for. 

Aside  from  the  direct  treatment  of  sciatica,  support  for  the 
spinCi  preferably  a  light  corset,  may  be  indicated  if  molion  aggra- 
vules  the  pain.     If  the  deformity  persists  it  should  be  corrected 

era<]ua]lv,  by  repeatefl  applications  of  a  plaster  jacket. 

JO 
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Neuritis  in  other  regions  of  the  spine  may  cause  symptoms  of 
reflected  pain  and  local  sensitiveness.  These  symptoms  are 
increased  by  motion,  and  a  certain  amount  of  local  deformity, 
similar  in  character  to  that  due  to  sciatica,  may  be  present. 

The  treatment  is  similar  to  that  indicated  in  the  former  affection. 


Sacroiliac  Disease. 

Tuberculous  disease  of  the  sacroiliac  articulation  is  a  rare 
affection  and  extremely  so  in  childhood. 

Sjrmptoms. — The  symptoms  are  pain,  weakness,  limp,  and 
change  in  attitude.  The  pain  is  referred  to  the  side  of  the  pelvis 
or  radiates  over  the  buttock  or  thigh.  It  is  increased  by  jars, 
by  turning  the  body  suddenly,  sometimes  by  coughing  or  laugh- 
ing; and  a  peculiar  feeling  of  insecurity  and  weakness  is  some- 
times complained  of.  As  a  rule,  the  body  is  inclined  toward  the 
sound  limb;  thus  tlie  pelvis  is  lowered  on  the  affected  side  and 
the  leg  seems  longer  than  its  fellow.  In  the  early  stage  of  the 
disease  there  is  no  deformity  of  the  limb,  but  if  a  pelvic  abscess 
forms,  the  thigh  may  become  flexed.  Locally,  there  may  be  sen- 
sitiveness to  pressure  over  the  articulation,  and  swelling  in  the 
neighborhood  of  the  disease,  although  this  is  usually  a  late  symp- 
tom. Pain  is  induced  by  lateral  pressure  on  the  pelvis  or  by 
any  manipulation  that  disturbs  the  articulation. 

Abscess  finally  fonns  in  the  majority  of  cases.  It  may  be 
extrapelvic  or  intrapelvic.  The  intrapelvic  abscess  may  present 
above  the  crest  of  the  ilium,  or  the  pus  may  pass  through  the 
sciatic  notch,  or  appear  in  the  ischiorectal  fossa,  or  break  into 
the  rectum. 

Diagnosis. — Sacroiliac  disease  nuiy  be  mistaken  for  sciatica 
or  for  disease  of  the  hip  or  spine.  The  freedom  of  motion  and 
the  absence  of  muscular  spasm  when  the  pelvis  is  fixed,  if  the 
examination  is  carefully  conducted,  should  exclude  both  the  one 
and  the  other,  although  the  pain  on  lateral  pressure,  which  is 
described  as  the  most  characteristic  symptom,  may  be  simulate<I 
closely  by  primary  acetabular  disease.  The  attitude  is  similar 
to  that  of  sciatica,  but  the  symptoms  of  local  sensitiveness  to 
jars  and  to  manipulation  are  much  more  marked. 

Prognosis. — According  to  the  statistics  the  prognosis  is  very 
unfjivorable,  probably  because  the  majority  of  the  reported  cases 
were  in  adults  and  were  complicated  by  infected  and  burrowing 


rirt*  rvlni  |i*]vic  »l>fiiy?f^  uUau  the  ill*- 


dtMMuie  if  it  has  rpachetl  the  siii^r  of  tihM-vss  foniijition,  if  thi.%  Ik! 

In  the  anibulatcijry  treatment  o{  advanced  cases  a  pla^ster  spica 
hemiiige  or  a  double  Tbom&sf  hip  brace  may  be  indicate<l,  but  in 
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most  instances  a  broad,  strong  pelvic  girdle,  which  may  be  drawn 
tightly  about  the  pelvis,  will  be  most  eflBcient.  As  a  temporary 
support  wide  encircling  bands  of  adhesive  plaster  may  be  used. 
K  motion  of  the  spine  causes  discomfort  a  spinal  brace  provided 
with  a  wide  pelvic  band  of  thin  steel  that  may  clasp  the  pelvis 
firmly  is  more  eflficacious.  If  the  disease  is  progressive,  rest  in 
bed  will  be  necessary. 

When  abscess  is  present  radical  treatment  is  usually  indi- 
cated. The  articulation  should  be  freely  exposed  and  the  dis- 
eased bone  should  be  entirely  removed,  if  possible.  Intrapelvic 
abscess  should  be  drained  through  a  direct  communication,  if 
possible,  in  order  to  check  the  tendency  toward  burrowing. 


Injury  of  the  Sacroiliac  Articulation. 

In  some  instances  the  symptoms  of  sacroiliac  disease  are 
apparently  due  directly  to  falls  on  the  buttock  or  pelvis  or  to 
strains.  In  such  cases  there  may  be  an  actual  injury  or  displace- 
ment at  the  articulation.  This  is  particularly  likely  to  occur  if 
the  articulations  are  relaxed  as  the  effect  of  pregnancy.  The 
treatment  has  been  indicated  already.    The  prognosis  is  favorable. 


II 


LATERAL  CaiKVATURE   OF  THE   SPINE. 


Synonyms. — Rotan^  lateral  curvature — scoliosis. 

Lateral  cun^ature  of  the  spine  is  an  Iiahitnal  or  fixe*!  deformity 
in  which  the  spine  is  deviatefl  in  whole  or  part  to  one  or  the  otiier 
side  of  the  nietlian  h*ne. 

By  Hmiting  the  term  to  habitual  deformity  one  exdudes  simple 
postural  inflination  of  the  spine.  For  example,  if  one  leg  were 
eonsideraMy  shorter  than  tl:e  other  tl:e  pelvis  wonid  be  tilteit 
downward  on  the  short  side,  ami  there  would  be  a  compensatory 
cur\'atur^  of  the  spine  in  the  erect  attitude,  which  would  di.sap- 
pear  in  the  sitting  pasture.  This  ace*)nim<.ilative  or  compensa- 
tory inclination*  and  those  of  similar  origin,  are  not,  in  tlie  proper 
sense,   lateral   curvatures. 

In  jjersistent  lateral  curvature  tlie  weight  supporting  part  of 
tlie  column  is  more  distortetl  than  are  the  spinous  processes, 
bef*ause  lateral  bending  is  always  acctJUipanitHl  by  a  certain 
degree  of  twisting  or  rotatitm  of  the  vertebral  butlies.  This  rota- 
tion is  in  the  direction  of  the  convexity  of  tJie  cur\*e.  and,  as  the 
boclies  rotate,  the  sj)inous  procei^se.s  are  rarrieil  in  the  reverse 
dirt^c^tion.  Tlius  it  is  that  well-marked  rotation  may  l>e  present, 
taltJiough  there  may  be  comparatively  little  lateral  deviation  of 
the  line  of  the  spinous  prtx^esses. 

In  the  physiological  movements  of  the  spine,  simple,  direct 
lateral  motion — that  is,  motion  allowe<l  by  the  small  joints  of  the 
spine  and  by  tlie  lateral  compression  of  the  intervertebral  disks 
— is  very  limited.  The  larger  movements  nujst  be  accompaniecl 
by  rotation  of  the  vertebral  InHlies  by  which  this  continuous  or 
solid  part  of  tlie  column  is,  as  it  were,  force*  1  from  tlie  shortened 
toward  tlie  lengthenwl  side  (Fig,  87).  Wien,  for  example,  one 
flexes  the  head  to  liring  the  ear  as  near  the  shonhler  as  is  possible 
there  is  necessarily  an  accompanying  rotation  of  the  chin  in  the 
opposite  direction  caused  by  the  twisting  of  the  bodies  of  the 
cervical  vertebnc  toward  the  convexity  of  the  curve. 

In  the  simple  accommodative  lateral  inclination  of  tl:e  body  to 
one  side  (»r  the  otiver.  the  change  in  contour  of  the  spine  would  he 
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more  noticeaVjle  if  it  could  be  observetl  from  the  front  mther 
from  the  hack,  ami  OcS  lateral  curvature  is  simply  a  persistent 
deviation  of  the  spine,  one  of  the  so-callefl  static  fleformities  which 
are  directly  inducciJ  or  exaggeratol  hy  supt^rincumlieiit  weiglit, 
it  may  \ye  assumed  that  rotation  of  the  vertebral  )>ociie^  precairs 
the  lutenil  distortion  that  first  attracts  attention* 

It  is  priibalile,  also,  that  sliglt  rotation  may  not  cause  at  ome 
an  appreciable  degree  of  external  <listortinn,  and,  althougli  marked 
lateral  cur\*ature  is  necessarily  combine^]  with  rotation.  jTt  it  i.-!* 

Fin.  87 


PhyiiojuKteAl  fui*lM>u  noisiijipiuiyiiiii  fteiiMti  urnt  lalenU  iiirMnarion  of  th«  inttik  iu 
tlie  tiomuU  «ulijei!t. 

p*>54sible  tliat  a  .slight  degree  of  direct  lateral  deviaimn  uu\\  r\i>t 
ni»acM'*>rnpun!e<l  by  apjirf^'iablc  rotation.  Rotation  is  usually 
nntlerstoo<l  to  injply  Hxed  defonnityt  while  lateral  deviation  may 
mean  siniply  an  habitual  jKisture;  but  it  is  far  simpler  to  «M:nsider 
the  two  as  parts  <if  <»ne  distortion.  Hie  inipt>rtant  di.stinction  is 
between  halntual  dt'formify,  implying  the  hahitual  assumption  ■ 
of  an  iniprojHT  attitude  in  whicti  tfie  a<H'onuno<lative  changes  in 
slrutiun'  [tav<»  not  adviuicc<l  sufhciently  to  prevent  voluntary  or 


LATERAL  CURVATURE  OF  THE  SPINE  161 

passive  correction,  and  pted  deformity  in  which  the  changes  in 
the  bones  and  other  tissues  have  made  cure  difficult  or  impossible. 
TTie  evidence  of  fixed  deformity  is  rotation  that  persists  after  the 
lateral  deviation  has  been  overcome.  It  persists  because  the 
early  and  important  changes  must  take  place  in  the  bodies  of  the 
vertebrae  upon  which  the  weight  falls,  but  there  is  no  reason  to 
believe  that  habitual  rotation  as  an  accompaniment  of  habitual 
lateral  curvature  may  not  be  corrected  if  it  be  treated  at  the 
proper  time. 

The  necessity  for  dividing  the  weight  about  the  centre  of  gravity 
in  order  to  balance  the  body  in  the  upright  position  accounts 
for  the  distribution  and  effects  of  lateral  curvature.  As  the  normal 
contour  of  the  spine  is  the  necessary  result  of  static  conditions, 
a  change  from  thfs  normal  relation  of  one  part  necessitates  a 
corresponding  change  elsewhere.  If  there  is  a  primary  lumbar 
curvature  and  rotation  to  the  left  in  the  lower  region,  a  corre- 
sponding lateral  deviation  and  rotation  to  the  right  in  the  region 
above  usually  develops,  thus  restoring  the  balance  of  the  body. 
This  explains  the  ordinary  S-shaped  or  double  curve  of  scoliosis, 
one  of  which  is  primary  and  the  other  secondary.  These  curves 
may  divide  the  spine  equally  or  there  may  l>e  a  long  and  a  short 
one,  ami  occasionally  three  distinct  curves  may  he  present.  If 
the  primary  curve  is  slight,  the  secondary  curvature  will  be  slight 
also,  and  the  primary  curve  persists  doubtless  for  a  time  before 
the  secondary  distortion  appears.  In  some  instances  the  spine 
may  be  \yeni  laterally  into  one  long  curve,  "  total  scoliosis*'  (Fig.  88). 
This  is  probably,  in  many  instances  at  least,  the  initial  stage  of  the 
onlinary  t\T)e  of  scoliosis,  the  long  cur\'e  l)eing  afterward  (livide<l, 
although  it  may  persist.  In  childhoixl  total  scoliosis  is  often 
combined  with  general  posterior  curvature,  and  it  is  [)eculiar 
in  that  the  torsion  of  the  vertebra*  may  l)e  toward  die  concave 
instead  of  the  convex  side,  the  torsion  representing  probaWy 
the  early  stages  of  the  secondary  or  compensatory  cur\'e. 

It  has  been  state<l  that  deformity  of  one  part  of  the  spine  is 
u.sually  balanced  by  deformity  of  another.  This  enables  the 
trunk  to  hold  the  erect  posture,  and  it  restores  its  general  sym- 
raetrj'.  If,  however,  a  long  lateral  or  long  jxisterior  curvature 
persists,  tlie  weight  can  !)e  balance<l  only  !)y  swaying  tl  e  entire 
l>ody  on  the  peKis,  in  the  direction  opjwsed  to  the  distortion. 
TTiis  restores  the  balance,  Init  not  the  synnnetr}*  (Fig.  102). 

Botation  and  Lateral  Deviation. — Fixcnl  rotation  of  the  spine 
carries  u-ith  it,  of  course,  all  the  parts  that  art*  attaclied  to  it. 


the  other  side  af  tht*  .npitie  tiiere  is  an  ulniorinal  flatness  or 
deprassiofi.  The  projWifon  of  the  rihs  tluv  to  the  twisting  of  tlie 
tioimx  15  far  more  noticeable  than  is  the  .simple  twi.sting  of  the 
portions  of  the  spine  in  the  neck  or  loins;  and  in  these 
^on«  the  pmjfctinif  transverse  processes  co\ere<l  by  the  thi<*k 
nf  ititiM-It'^   vi-f  iMirirrtiiiiiiMrijrtl  by  marked  lateral  tlovlji fir 
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may7^«^use'  mistakes  in  diagnosis.  In  the  cervical  regian.  fori 
example,  as  an  acrompaniment  of  acute  torticollis,  the  praji?cti* u | 
may  be  mistaken  for  abscess;  and  in  tie  hjmbar  region  it  hns\ 
been  mistaken  for  a  new-growth  attached  to  the  spine. 

Although    persistent  lateral   curvature  of  the  spine  is  ah 
a^'conipanietl  l>y  notation,  the  degree  of  rotation  ilces  not  all 
correspond  to  that  of  the  more  evident  lateral  deviation.     In  tl< 
instance  citc^l,  rofaficm  in  die  lundiar  region,  so  cxtTcnie  ast  IfA 


Fia.  01 
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eiior  dcloitmly. 


simulate  an  almonnal  growth,   may  exist  with  but  slight  lateral] 
distortion;  while  in  other  cases  tie  IkhIv  apjx'ars  to  l>e  greatlyi 
disphice<l  to  one  side^  altlunigh  tl  ere  may  l>c  comj>aratively  little 
fixed  rotation.     Again,  as  has  lieen  stated,  tl-.e  lateral  deviatiot] 
of  the  trunk  is  usually  more  noticeable  ttian  tl;e  notation,  whicJ 
in  the  slightest  grades  of  deformity  is  only  nuule  apparent  whenl 
the  patient  is  l>ent  forwanl  so  tliat  the  ba^-k  may  l>e  insjiected  in 
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the  horizontal  position.  It  may  be  noted,  also,  that  the  degree 
of  habitual  lateral  distortion  of  the  body  does  not  correspond  to 
the  degree  of  fixed  distortion.  One  individual,  by  voluntary 
effort,  may  practically  conceal  advanced  deformity,  while  another 
who  makes  no  effort  to  correct  the  improper  posture  appears  to 
be  greatly  distorted,  although  the  fixed  changes  may  be  very 
slight. 

ITie  effects  of  the  deformity,  both  general  and  local,  depend 
upon  its  situation  and  its  degree.  In  one  instance  it  may  be  so 
slight  as  to  pass  unnoticed,  and  in  another  the  distortion  may 
equal  that  of  Pott's  disease  (Fig.  91).  If  compensation  is  per- 
fect— that  is,  if  the  deformity  is  equally  distributed  on  either 
si<ie  of  the  median  line — the  general  symmetry  of  the  body  may 
be  but  slightly  disturbed.  Or,  if  the  compensation  for  the  pri- 
mary deformity  of  the  lumbar  region  is  distribute<l  thniughout 
the  remainder  of  the  spine,  noticeable  distortion  may  be  insig- 
nificant, but  when  there  is  a  long  curve  invohnng  the  thoracic 
region  the  lateral  and  posterior  displacement  cannot  be  concealed 
(Fig.  92). 

Changes  in  the  Anteroposterior  Oontonr.  —  Lateral  distortion 
involves  also  secomlary  changes  in  the  anterojwsterior  outline 
of  the  sfine.  When  the  distortion  is  marke<l  the  stature  is 
shortened,  especially  when  the  antemposterior  curves  are  increased 
in  addition  to  the  lateral  deviation.  In  general,  one  may  recog- 
nize two  types  of  lateral  cur\'ature:  one  in  which  the  !)ack  is 
flatter  than  normal,  in  which  the  anteroposterior  curves  are 
diminished,  ami  another  in  which  they  are  increased.  It  has 
been  stated  in  the  account  of  Potts  disease  that  deformity 
in  one  segment  of  tlie  spine  always  cause<l  a  change  in  the 
contour  of  the  spine  as  a  whole,  that  an  o!)literati()n  or  a  lessen- 
ing of  the  concavity  of  the  himbar  region  was  aaonipanied  by  a 
corresponding  flattening  of  the  nonnal  dorsal  kyphosis.  On  the 
other  hand,  that  an  increase  in  the  !)ackwanl  pn)jection  of  the 
dorsal  region  caused  an  increase  in  the  concavity  of  the  parts  !)elow. 
The  variations  in  the  anterojK)sterior  contour  of  the  spine  in 
lateral  curvature  may  Ik*  accounted  for  in  the  same  manner.  In 
the  one  instance  the  primary  deformity  is  of  the  lower  region, 
and  with  its  accompan\ing  ImckwanI  twist  of  tl :e  vertelmd  !)odies 
it  lessens  the  lumbar  h)nl(\sis  and  tends  to  flatten  the  Imck  (Fig. 
IW).  If,  on  the  other  hand,  tl:e  deformity  begins  in  the  thoracic 
region,  the  primary  effe<t  is  to  increase  the  backwani  pn)j(»<'ti()n, 
and  this  in  turn  tends  to  exa^^gcratc  the  lumbar  lonlrsis  (Fig.  li)). 
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Thus,  the  shortening  of  the  tnmk  in  the  himbar  region  caused 
by  the  lateral  deviation  may  be  to  a  certain  extent  corapeiLsated 
in  the  fii'st  instance,  while  in  the  other  both  the  primary  and 
secontlurv  fhstortions  tend  to  reduce  tlie  li eight. 

The  "  High''  Shoulder  and  the  **  High' '  Hip.— WTien  the  convex- 
ity of  the  (iriinary  ctine  is»  for  exionple,  to  die  left  in  the  hiuibar 
regioti  dii^  fruiik  is  thsplnrf^d  sorn<nvhat  (o   the*  Irft,  i-onstujuently 


BeoUofiia  with  extreme  lateral  litiviatioti. 


the  right  **hip"  becomes  abnonnally  pn>minent,  a  prominence 
that  is  usually  mistaken  for  an  elevation,  and  in  compensation 
for  the  displacement  below  there  is  a  corresponding  twist  in  the 
opposite  direction  above.  Tlie  spine  bending,  and  at  the  same 
time  rotating  toward  the  right,  carrving  with  it  the  ribs,  raises  the 
shoulder  and  makes  the  scapula  pnmiinent.  Thus  it  is  that  in 
the  ordinary  S-sh aped  curve  the  high  sh milder  and  tlie  projecting 
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hip  appear  usually  upon  the  same  side  of  the  body.  But  in  less 
regular  varieties  of  distortion,  when,  for  example,  there  is  marked 
general  lateral  deviation  of  the  trunk  as  a  whole,  the  high  shoulder 
may  be  on  the  opposite  side  (Fig.  92).  It  is  probable  that  the 
primary  curvature  is  in  most  instances  to  the  left  in  the  lumbar 
region,  the  compensation  to  the  right  appearing  at  a  later  time. 
This  is  certainly  true  of  the  milder  types  of  postural  curva- 
ture. 

Paihology. — Lateral  curvature  of  the  spine  is  a  deformity, 
not  a  disease,  nor  is  it  in  the  ordinary  cases  an  effect  of  disease. 
For  this  reason  the  description  of  the  pathology  which  is  merely 
a  more  detailed  account  of  the  deformity  and  of  its  secondary 
effects  upon  the  trunk  and  its  contents  may,  for  convenience, 
precede  the  discussion  of  the  etiology. 

In  such  a  description  one  must  consider  the  spine  as  a  whole,  a 
colunm  bent  and  twisted,  in  which  each  component  segment  bears 
its  share  of  the  general  distortion.  The  vertebra  at  the  apex 
of  each  curve  shows  the  greatest  change.  If  the  rotation 
and  lateral  deviation  is  to  the  right  the  vertebral  body  is 
somewhat  wedge-shaped,  the  apex  of  the  wedge  being  directed 
backward  and  to  the  left.  Its  lateral  diameter  is  increased 
and  the  superior  and  inferior  margins  at  the  narrow  side  pro- 
ject, increasing  its  lateral  concavity  (Fig.  9G).  Similar  accom- 
modative changes,  although  less  marked,  are  to  be  found  in  the 
articular  processes  and  in  the  lamina^;  in  fact,  all  the  parts  on 
the  concave  side  are  broadene<l,  shortened,  and  lessene<l  in  vertical 
diameter  as  compared  with  those  on  tl:e  convex  side  of  the  spine. 
ITiese  changes  affect  the  shape  of  the  neural  canal,  which  bwonies 
somewhat  ovoid  in  outline,  the  base  being  directed  toward  the 
convexity  of  the  cur\e  (Fig.  97).  In  the  vertebnv,  included  in 
the  compensatory  cur\ature,  the  deformities  are  reversed,  and 
the  intermediate  segments  show  tlie  transitional  changes  between 
the  two  extremes.  The  inter\'ertebral  disks  become  weilge-shaped 
also,  and  atrophied  on  the  shortened  side,  the  changes  in  these 
softer  tissues  preceding,  undoubtedly,  those  in  the  bones.  The 
articulations  of  the  vertebne  l)ecome  changed  in  shape  and  posi- 
tion in  the  general  atlaptation  to  the  deformity  an<l  the  ligaments 
are  shortened  or  lengthened  ac^onling  to  tlieir  relation  to  the 
distortion. 

On  set*tion  the  internal  stnicture  of  the  vertcbnc  shows  the 
same  ailaptive  changes  that  nxv  evident  on  the  exterior.  In  the 
Damjwed  parts  of  the  lH)ncs  tluit  l)ear  tl  e  weight  the  tissue  is 
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tfce  prricisteuiii  atul  ligiinrfntous  coverings  of  the  atljaeent  liones. 
Thus,  in  fixed  deformity  there  may  l)e,  at  the  points  of  greatest 
distortion,  practical  anchylosis.  The  muscles  of  the  ha^'k,  both 
intrinsic  and  extrimic,  undergo  aduptative  changes^  and,  as  a 
rule,  they  are  relatively  weak. 

The  distortion  of  the  vertebral  colnmii  causes,  of  course,  a  dis- 
tortion of  liie  tnirik  of  which  it  is  the  support,  and  this  ilistortion 
b  of  the  greatest  impirtance  in  its  effect  u(>on  the  thorax.     Tl  e 
Vdetorwitv  of  the  thorax  is  somewhat  difficult  to  dcsc*ril>e.  because 
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flt^artion  of  the  dorsal  vertelmr  dfics  not  affect  tie  tfit»rax 
etpjully;  thus,  it  h  not  twiste<l  as  a  wliolc,  nor  flexe<l  a,s  a  whuh\ 
The  nature  of  tlie  defornuty  nmy  be  lietter  unilerstood  by  consid- 
ering the  sternum  a.^  a  fixttl  ptrint;  d\is,  a,s  a  matter  of  fact,  it  us, 
ciifUfiartHl  with  tlic  spine.  At  the  apex  (»f  tlie  convexity  of 
the  curve  the  ribs  are  drawn  sharply  ba<*kwarti;  their  angleis 
.project  by  the  side  of  and  beytmd  the  i<j»inoiis  processes,  some- 
timts  covering  and  conceahng  them «  and  the  hiteral  convexity 
of  the  chest  U  diminished  or  lost.  On  the  opposite  side  the 
,  bftck  is  broadened  and    flattened.     The   effect    of    ttie   rotation 
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is  to  diminish  the  capacity  of  the  chest  on  the  convex  side 
and  to  increase  that  of  the  concave  side  (Fig.  98).  On  the 
convex  side  the  ribs  are  elevated  and  their  inclination  is  in- 
creased. On  the  concave  side  the  intercostal  spaces  are  narrowed 
and  the  inclination  is  lessened  (Fig.  95).  The  anteroposterior 
diameter  of  the  chest  is  increased  or  diminished  according  to 
the  change  in  the  anteroposterior  contour  of  the  spine.  If 
the  dorsal  kyphosis  is  exaggerated  the  effect  is  to  deepen  the 
chest  (Fig.  91);  if  it  is  diminished,  tlie  diameter  of  the  thorax 
is  correspondingly  lessened. 

The  cervical  section  of  the  spine  is  not  often  involved,  to  a 
marked  degree  at  least,  in  the  lateral  deformity.     But  in  extreme 

Fio.  97 


Change  iu  i^hape  of  the  »piiial  cunal,  broader  on  the  convex  side.     (Uoffa.) 

cases,  in  which  the  nc*ck  and  hea<l  are  habitually  distorted,  the 
skull  may  show  accommodative  changes  similar  to  those  in- 
duced by  persistent    torticollis. 

At  the  other  extremity  of  the  spine  the  pelvis  is  not,  as  a  rule, 
markedly  deformed.  In  some  instances  the  oblique  diameter, 
opposed  to  the  convexity  of  the  lumbar  deformity,  may  be  in- 
creased, and  if  the  lateral  (le\iation  of  the  lumbar  spine  is 
extreme  the  pelvis  may  be  so  tilted  that  the  limb  on  the  elevated 
side  becomes  practically  shorter  than  its  fellow. 

In  changes  that  have  been  described  the  contents  of  the  trunk 
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participate  to  a  greater  or  less  degree.  The  lung  on  the  convex 
aide  is  more  or  less  compressed  by  the  distorted  ribs  and  by  the 
displaced  vertebral  bodies.  The  heart  may  be  displaced  later- 
ally or  in  other  directions  according  to  the  position  of  the  de- 
formity, and  the  bloodvessels  are  changed  in  direction,  and,  it 
may  be,  altered  in  calibre.  In  those  cases  in  which  the  thorax 
is  markedly  distorted  the  effect  is  similar  to  that  of  the  deformity 
of  Pott's  disease;  respiration  is  shallow  and  rapid,  the  pulse-rate  is 
usually  increased,  and  other  evidences  of  interference  with  the 
vital  functions  may  be  apparent.  The  abdominal  organs  are 
affected,  doubtless,  in  a  similar  manner,  but  symptoms  due 
to  this  cause  are  not,  as  a  rule,  as  clearly  marked. 

Fio.  08 


Deformity  uf  the  thurax  in  tKuliuttU.     (Hoffa.) 

Bachmann^  investigated  the  se<'on(lary  changes  induced  by 
severe  scoliotic  deformity  coming  under  his  ol)servation  in  the 
pathological  institute  of  Breslau.  In  91.3  per  cent,  of  the  sub- 
jects defect  or  disease  of  the  circulatory  apparatus,  and  in  99.1 
per  cent,  of  the  respiratory  organs  was  ()bser\'«i. 

■tiology.  Relative  Frequency. — I^ateral  curvature  of  the  spine 
is  one  of  the  most  common  of  defonnities.  In  a  perioti  of  fifteen 
years— LS85  to  1899 — 3252  cases  were  recorded  in  the  out-patient 
department  of  the  Hospital  for  Ruptured  and  Crippled,  a  number 
only  exceedetl  by  tlmt  of  !)ow-legs,  of  which  5030  cases  were 
treated  during  tlie  same   [x^riiKl. 


Die  VerdncleruiiKeii  an  den  iuneren   OrKunen  bei  h(»cli|cra(ligen  Skoliudeii 
«Bd  Kyphodtolioeen.  Bibliotbeca  Mcilicu.  190U.  Ab.  1).  1.  11.  4. 

U 


162 


OBTHOPEDW  SURGERY 


The  rehitive  frequency  uf  lateral  cunature  among  cliildren 
in  general  i'k  illiistraterl  hy  the  statistics  of  Drachmann.  who 
found  among  2N,I75  Hfliool-t^hil^lren  (16,7cS9  boys,  11,386  girLsj 
of  Denmark  368  eases  of  scoliosis  (L3  per  cent.),  ancl  those 
»Schol<ler,  Werfh,  and  ConiL>e,^  who  found  571  eases  of  laterst 
curvature  among  2314  scliool-i^hiklren  cjf  Switzerland  (24.0  jjer 
cent,),  a  discrepancy  that  is  somewhat  difficult  to  explain. 

Sex. — Lateral    curvature    of   the   spine  is  far   more    conimG 
among  females  than  males.     Of  the  3252  cajses  referretl  to,  25 
(78. 5  per  cent,)  were  in  females  and  61)8  (21.4  per  cent.)  were  in 
males. 

The  lowest  percentage  of  males  in  any  one  of  the  fifteen  ywiis 
was  14.8,  die  highest  25.  L  Tliis  proportiim  of  one  male  lo  four 
females  is  somewhat  larger  than  in  the  smaller  gmups  of  eas4?» 
rep>rteil  by  other  nl>seFvers. 

The  inie<[ual  distribiitiun  of  the  deformity  between  tlie  se3( 
is  of  great  interest  as  bearing  on  the  question  of  etiology*;  espe- 
cially so  as  in  the  cases  that  develop  in  early  childhood.  se,x  a[>- 
j>ears  to  exercise  practically  no  influence.  It  has  been  suggestitl 
that  curvature  of  the  spine  in  a  girl  is  looked  upon  until  more 
solicitude  l>y  the  mother  than  is  the  same  deformity  in  a  boy,  there- 
fore, more  girls  are  brought  for  treatment.  There  may  be  some 
basis  for  this  argument,  for  it  is  certain  that  distortions  of  tlie 
h>wer  extremities  are  considei^ed  of  greater  irap>rtance  in  male 
than  in  female  children,  l>e<:*ause  of  tlie  concealment  to  be  alfonleii 
l>y  the  skirts,  if  the  deformity  is  not  outgrown.  But  granting 
that  statistics  are  somewhat  unreliable,  there  can  be  no  doubt 
but  that  this  deformity  is  far  more  common  among  girls  tluin 
boys  and  that  tlie  disproportion  may  be  explained,  in  great  jmrt 
at  least,  by  the  differences  in  dress  and  in  manner  of  life. 

Age. — One  thousand  two  hundred  and  ninety-nine  (39.9  per 
cent,)  of  the  32.52  patients  referretl  to  were  less  than  fourteen 
years  of  age;  157ti  (4S.4  per  cent.)  w^ere  between  fourtt^en  and 
twenty-one;  377  (ILO  per  cent.)  were  more  than  twenty-one 
ye^rs  of  age.  ^Fhese  statistics  simply  .show  the  age  of  die  patients 
at  the  time  treatment  was  sought,  and  they  are  of  little  value 
jks  an  intiication  of  the  age  at  which  deformity  might  luive  been 
tletecttHJ   had   it   Wen  hxikeil   for* 

There  is  no  reason  to  suppose  that  lateral  curvature  of  the 
spine  differs  in  its  etiology  from  similar  defonnities  of  other 
parts,   except  in    so    far   as   each   region   of   the  bixly  is   more 


)  Ki^tntit  lies  Au&abI 


•  d'llyc>«*»e  SeoJuijv.  1001. 


LATERAL  CURVATURE  OF  THE  SPINE  163 

or   less  susceptible   to  deforming  influences   at  one   time   than 
another. 

For  example,  rhachitic  defonnities  of  the  upper  extremities 
practically  never  develop  except  in  infancy,  and  they  begin  to 
correct  themselves  when  the  erect  posture  is  assumed  or  at  the 
very  time  when  distortions  of  similar  origin  of  the  lower  extrem- 
ities appear  or  increase.  When  deformities  of  this  class,  whether 
of  the  s[Mne  or  limbs,  appear  in  later  childhood  or  adolescence  it 
may  be  assumed  that,  in  many  instances  at  least,  the  tendency 
toward  the  particular  deformity,  or  even  a  slight  degree  of 
deformity,  was  acquired  at  an  early  age,  that  it  remained  latent 
until  conditions  appeared  which  favored  its  further  develop- 
ment. This  point  is  illustrated  by  the  statistics  of  Eulenburg 
of  1000  cases  of  lateral  cur\'ature  analyzes!  with  reference  to  the 
inception  of  the  deformity. 

Between  birth  and  the  sixth  year 78 

the  sixth  and  seventh  years 216 

••       the  seventh  and  tenth  year^ 664 

••       the  tenth  and  fourteenth  year?i 107 

Aft«r  the  fourteenth  year 35 

1000 

It  will  \ye  note<l  that  hut  142  (14.2  per  cent.)  of  these  patients 
were  more  than  fourteen  years  of  age  as  contrasted  with  the 
statistics  of  the  Hospital  for  Ruptured  and  Crippled,  in  which 
60  per  cent,  were   beyond   this  age. 

Ih*.  Walter  IVuslow,  who  for  several  years  had  the  immediate 
charge  of  the  treatment  of  lateral  cur\^ature  at  the  Hospital  for 
Ruptured  and  Crippleil,  has  prepared  for  me  statistics  of  a 
number  of  the  cases  which  illustrate  the  same  |)oint. 

A. — Age  when  Treatment  was  Hecun. 

A^  uAem  examined.  Males.     Female*.     Total. 

4  years 0  1  1 

5  *•         0  1  1 

«      "         1  1  2 

7  "  4  2  f> 

8  "  4  7  11 

9  "         4  4  8 

10  ••  2  7  9 

11  "  3  13  16 

12  "  3  16  19 

13  "  4  28  32 

14  "  5  25  30 

16  ••  3  21  24 

16  •*          8  14  22 

17  "          2  ()  8 

l«  ••                 1  2  3 

l»  "          0  1  1 

20  "  0  1  1 

21  •'  0  4  4 

23  ••  0  1  1 

24  ••  "  1  1 

32      "         <>  1  1 

44  157  201 
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B. — Age  when  the  Deformity  was  Discovered. 

Malf.  FtmaU; 

Congenital  (sex  not  stated) 2 

During  infancy  (sex  not  stated) 19 

Between     3  and     6  years 16  10  6 

6      "  10        " 41  10  31 

"       10      "  13         •• 62              6  56 

•*       13       "  15         " 27               3  24 

Over         15  years 14              3  11 

Unknown 20 

201  32  128 

But  44  of  the  181  patients  (22.6  per  cent.)  were  more  than 
thirteen  years  of  age  at  the  time  when  the  deformity  was  first 
noticed,  although  nearly  50  per  cent,  were  older  than  this  when 
treatment  was  applied  for.  In  the  first  table  it  will  be  noted 
that  of  the  38  patients  who  were  ten  years  of  age  or  less,  15,  or 
about  40  per  cent.,  were  males.  Of  25  of  the  37  cases  in 
which  the  deformity  attracted  attention  at  or  before  the  sixth 
year  rhachitis  was  the  apparent  cause. 

Lateral  curvature  of  the  spine  is  one  of  the  penalties  of  the 
erect  posture,  and  tlie  force  of  gravity  must  be  considered  both 
as  a  predisposing  and  as  an  exciting  cause  of  the  deformity. 
The  more  direct  tendency  of  the  force  of  gravity  is  to  cause 
the  body  to  sink  forw^anl  and  to  increase  the  posterior  curvature 
of  the  spine,  but  whenever  there  is  a  persistent  inclination  of  the 
spine  to  one  or  the  other  side  this  inclination  is  likely  to  be  in- 
creased to  deformity  under  favoring  conditions.  These  favoring 
conditions  would  include  general  weakness  from  any  cause;  over- 
work thjit  may  induce  fatigue,  and  all  factors,  mechanical  or 
othen^'ise,  that  may  add  to  the  difficulty  of  holding  the  trunk 
erect  under  tl.e  pressure  of  the  superincumbent  weight. 

Although  it  is  not  difficult  to  suggest  the  predisposing  causes 
of  lateral  curvature,  it  is  by  no  means  as  easy  to  point  out  the 
direct  cause  of  the  original  inclination  of  the  spine  to  one  or  tl  e 
other  side  of  the  median  line.  In  a  certain  number  of  cases, 
however,  the  relation  between  cause  and  effect  is  sufficiently 
evident,  and  these  causes  may  be  enumerated  before  considering 
the  larger  class  in  whicli  the  etiology  is  more  obscure. 

1.  Lateral   curv^ature  secondary  to  deformity  of  other  parts. 

2.  Static  or  compensatory  deformity. 

3.  Deformity  secondary  to  disease  of  the  nen'ous  system. 

4.  Deformity  secondary  to  disease  of  the  thoracic  organs. 

5.  Incidental    deformity. 

6.  Deformity  due  to  occupation. 

7.  Congenital   <leformity. 

8.  Rhachitic  deformity. 
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1.  Lateral  Curvature  Secondary  to  Deformity  Ei^e- 
WUERE. — (a)  Lateral  curvature  of  the  spine  may  be  a  conij>en- 
satory  effe<'t  of  torticollis,  eitJ  er  congenital  or  actjuirefL  (//)  It 
may  be  inducetl  by  tiisturtion  of  t!ie  lower  extremities.  For 
example,  fixecl  atltluction  of  t!ie  tliif^K  ntH:'essitates  an  iipwartl 
tilting  of  tlie  j)elvis  whenever  the  limb  is  brought  into  tlie 
normal  line,  whether  the  patient  is  standing,  sitting,  or  lying; 
and  this  rleforniity  w^ien  extreme  may  inthu-e  hitcnil  furvature 
even  in  be^lridilen  patients. 

2.  CfJMFENSATORY  DEFORMITY. — The  .same  ctfect  is  sometimes 
observed  in  certain  instances  of  ineiiuality  of  the  length  of  tlie 
lower  extremities.  Tn  the  erect  posture  the  pelvis  is  tilte^I  down- 
ward on  one  side,  and  this  in  turn  necessitating  a  twist  of  the 
spine.  Simple  inetjuality  of  the  lindKS  i.s  an  occ-asiuual  but  not  a 
comnion  cause  of  fixed  deformity,  because  its  influence  ceases  in 
the  sitting  and  reclining  pnsturejs,  and  because  the  inefjuality  is 
so  often  coni[x*nsated,  if  it  is  extreme,  by  walking  on  the  toe  or 
by  raising  the  sole  of  the  shoe. 

An  increase  in  the  length  of  a  limb,  such  as  may  l>e  caiisetl  by 
a  fLved  ec|uinus  of  the  foot,  seems  to  have  more  influence  in  caus- 
ing secondary  deformity  than  does  shortening,  because  no  attempt 
IS  mtule  to  comj>ensate  for  the  inequality. 

3.  Lateral  Cirvatuhe  Secondary  to  Pahalysis. — Lxit- 
eral  deformity  of  t!ie  spine  may  be  canseil  indirectly  by  a  numl>er 
of  distinct  diseases  of  the  nervous  system,  lait  in  this  connection 
only  one  neecJ  l>e  considered — anterior  poliomyelitis.  This  form 
of  paralysis  may  act  in  several  ways.  It  may  inrbice  deformity 
by  distortion  of  a  lowx-r  extremity  or  l>y  intH|nality  in  the  length 
of  the  limbs  due  to  retardation  of  growth.  It  may  pnilispose 
to  deformity  by  the  general  weakness  that  it  causes,  or  the  trunk 
may  be  unbalanced  by  loss  of  function  in  one  of  the  upper 
extremities,  but  the  moj*e  extreme  cases  of  <!eforinity  are  caused 
by  unilateral  paralysis  of  the  muscles  of  tlie  trunk.  As  a  i"esult 
the  expansion  of  one  side  of  the  tliorax  is  interfered  with  and  the 
unaffected,  or  less  affected,  side  taking  on  increased  activity, 
develops  at  the  expense  of  the  disabletl  part.  Thus,  the  con- 
vexity of  the  curve  is  usually  toward  the  sound  part. 

4.  Lateral  Curvature  Secondary  to  Dlsease  within 
THE  l^ORACic  Walls.— Tlie  most  common  cause  of  deformity 
of  tJiis  class  is  persistent  empyeuja.  The  lung  is  primarily  coni- 
pre^ssed  by  the  effuseil  fluid,  and  its  function  is  finally  impaii^ed 
or  abolish tnl  by  tlie  adhesions  that  form  between  it  and  the  chest 
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wall,  as  well  as  by  the  extension  of  the  disease  to  its  structurr. 
As  a  result,  t!ie  mh  of  the  chest  is  retracted  while  the  function  of 

the  unaffecteil  lun^  is  increaJied  (Fig.  1)9),     Thus,  as  in  paralysis, 
the  spine  curves  with  the  convexity  toward  the  active  side. 

Other  atlVrtitms  t»f  the  lungs  that  interfere  with  the  fune^tion 
of  one  side  may  induce  lateral  (^un-ature,  but  the  iuHuen**-  '-  h- 
marked  and  dirct*t  than  in  empyema. 
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5.  Incidi-intal  Lateral  Curvature.  Lateral  curvature 
may  be  causetl  by  direct  injury  or  by  disetise  of  tlie  spine;  for 
example,  by  fracture  or  by  Pott's  ilisea.se,  or  by  other  or^^nic 
atfections  of  the  spine  (Fig*  100).  Distortion  symptomatic  of 
sacroiliac  disease,  or  the  more  marked  deformity  cmised  by 
sciatic  Of  lumliar  neuritis  (Fig,  85).  may  if  persistent  finally 
induce  slight  jiermant'Ut  deformity,  but  su<'h  ctis^ii  lumlly  dc^*r\'e 
special  consideration. 
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Lateral  Cuhvatitre  due  to  OccirpATioN. — Lateral  Vuna- 
tunr  of  a  miliJ  degree  is  incidental  to  certain  occupations  that 
require  habitual  inclination  of  the  IkxIv.  It  is  said  to  he  very 
fiioit  aniong  stone-cm tters,  for  example.  Such  deformity 
leveioping  after  the  pt>wth  of  the  body  ha.*?  been  attained  is  of 
iterest  as  thrownng  li^ht  u|Km  the  etiology  of  the  onlinary  fonn 
lateral  cun^ature.  lM»r  if  habitual  attitudes  can  thus  changf* 
ae   contour    of   the   dcvelopc<l  .spine,  it  is  evident  tliat  similar 
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IPCS,  though  far  less  constant,  rnay  inHuence  the  spine  of  a 

tug  child,  particularly  in  one  predisposed  to  such  distortion, 

'7.  Congenital   Lateral   Curvatubk. — Congenita   scoliosis 

UaoomEDOn  in  infant*^  othen\ise  nonnal  (Fig,  101),  but  several 

haw  come  under  my  ol>st*rvution   at  an   age  sufliciently 

1y  to  make  diagnosis  absoluteiy   certain.     One  case,  in   an 

lierwiae  wcU-fortned  male  infant,  wa.s  seen  at  the  age  of  tliree 
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months.  There  was  well-marked  lateral  deviation  with  rotation 
in  the  dorsal  region  that  had  attracted  attention  soon  after  birth. 
A  second  case,  in  a  female  child,  was  seen  at  about  the  same 
age.  The  deformity  was  extreme,  and  contracted  tissues  on 
the  concave  side  prevented  the  straightening  of  the  spine.  There 
was  also  an  accompanying  lumbar  hernia. 

The  first  patient  was  cured  by  manipulation  and  posture  before 
the  completion  of  the  first  year;  the  second  is  still  under  treat- 
ment. A  number  of  cases  have  been  collected  from  literature 
by  A.  Perrone.*  Lateral  curvature  is  often  associated  with 
congenital  defects  or  malformations;  for  example,  with  congenital 
elevation  of  the  scapula,  with  congenital  torticollis  with  cervical 
ribs,  with  rhachischisis  and  the  like. 

8.  Rhachitic  I^ateral  Curvature.  Rhachitis  predisposes 
to  deformity  of  all  parts  of  the  body  by  weakening  resistance 
of  all  the  tissues.  As  is  well  known,  the  common  deformities 
from  this  cause  are  the  so-called  rhachitic  kyphosis  that  develops 
in  the  sitting  child,  and  the  distortions  of  the  lower  extremities 
in  those  who  stand  and  walk.  Lateral  curvature  of  the  spine 
sometimes  accompanies  the  kyphosis  in  those  who  do  not  walk, 
or  it  may  exist  independently  of  it.  The  lateral  inclination  is 
induced  doubtless  by  the  manner  of  sitting  or  by  the  manner  in 
which  tlie  child  is  supported  on  the  mother's  arm;  for  at  this 
period  of  rapid  growth  and  increased  susceptibility  to  deforming 
influences,  even  slight  and  temporary  causes  of  this  nature  may 
be  sufficient  to  induce  the  distortion  (Fig.  102).  Again,  when 
the  child  begins  to  walk,  the  tilting  of  the  pelvis  due  to  distortion 
of  the  liml)S,  for  example,  to  unilateral  knock-knee,  may  also 
serve  to  disturb  the  equilibrium  of  the  body  and  thus  to  induce 
lateral  distortion. 

How  common  rhachitic  lateral  curvature  may  be  it  is  impossible 
to  say,  but  it  is  probable  that  if  all  rhachitic  infants  and  children 
were  carefully  examined  this  deformity  would  be  discovered  in 
many  instances  in  which   its  existence  had  not  been  suspected. 

Mayer^  examined  220  rhachitic  infants  with  reference  to  this 
point,  and  in  all  but  3  found  scoliotic  deformity.  This  is  not  in 
accord  with  my  own  experience,  but  I  am  convinced  that  rhachitis 
is  of  far  greater  importance  in  the  etiology  of  lateral  curvature 
of  the  spine  than  is  generally  believed,  and  that  a  large  proportion 
of  the  severe  and  intractable  cases  may  be  traced  to  this  cause. 

^  Ueber  KruiRenitale  Skolio.Me.  Zoits.   f,  Ortho.  Chir..   1906,  B.  xv.,  H.  2. 
«  Bull.  Modicale,  June  15.  1901. 
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In  about  15  per  cent,  of  the  eases  tabulated  by  Truslow  the 
influence  of  one  or  more  of  the  causes  that  have  been  enumerated 
seemed  to  be  apparent,  viz.: 

CoBflMUtal  deformity 2 

TortieoUis 2 

Empyem* 4 

Antarior  poliomyelitis 3 

Inequality  of  the  letes  of  more  thaa  hidf  an  inch 6 

Rharlutia 1.3 

Total 30 


Fir..  103 


Posture  induced  by  improper  de:»k  and  chair.     (Scudder.) 


In  the  remaining  S5  per  cent,  of  the  ca-ses  the  direct  cause 
of  the  deformity  was  uncertain. 

Hereditary  Influence. — By  many  writers  tie  influence  of  herethty 
is  considered  an  imjwrtant  factor  in  the  etiology.  I'hat  tl.ere  is 
such  an  influence,  pretlisposing  to  <lisease  as  well  as  to  deformity, 
is  undoubted,  but  it  is  very  difficult  to  establish  its  connection 
with  ordinary  cases.  In  eleven  of  201  cases,  lateral  curvature 
was  present  in  eitlier  tl:e  father  or  inotlicr  of  tie  patient;  and  in 
seventeen  otiiers  a  brother  or  sister  of  tlie  patient  was  defornK»<l 
in  a  similar  manner. 
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Occupation. — It  is  well  known  that  occupation  may  induce 
deformity  in  the  adult,  and  one  looks  naturally  to  occupation  as 
a  factor  in  the  causation  of  lateral  curvature  in  childhood.  Occu- 
pation in  this  class  implies  school,  and  it  is  well  known  that  fatigue 
during  school  hours  may  induce  improper  postures,  especially 
if  the  chair  is  unsuitable  or  uncomfortable.  The  influence 
of  habitual  posture  is  indicated  in  the  statistics  of  lateral  curvature 
among  school-children  recorded  by  Sch older,  Werth,  and  Combe,* 
the  proportion  of  deformity  steadily  rising  from  the  lower  to 


Via.  104 


Posture  induced  by  improper  chair.     (Scudder.) 

the  higher  classes  (Figs.  103  and  104).  Under  the  influence  of  con- 
stantly recurring  fatigue  an  improper  attitude  is  likely  to  become 
habitual,  its  character  l)eing  influenced  by  the  arrangement  of  the 
light  or  by  the  shape  of  tlie  desk.  When  a  habit  of  posture  has 
been  acquired  it  is  likely  to  persist  when  the  sitting  posture  is 
assumed  elsewhere  than  at  school,  and  the  greater  liability  of 
girls  to  the  deformity  may  be  explained  in  part  by  the  fact  that 
they  sew,  or  read,  or  play  on  the  piano  at  times  when  boys  are 
usually  engaged  in  active  exercise. 

In  400  cases  of  lateral  curv^ature  under  treatment  at  the  Hos- 
pital for  Ruptured  and  Crippled,  the  occupation  and  habits  that 
may  have  influenced  the  defonnity  were  recorded: 

^  Loc.  cit. 
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Oeeupation: 

School 285 

Factory 19 

Clerk 13 

DomeKtic 8 

Milliiiery,  dressmaking,  etc 8 

Messenger 3 

Hoimewife 8 

Teacher 2 

No  occupation 59 

Total 400 

Posture: 

Weight  on    right  foot 48 

*•       ••     left         " 48 

—  96 
Carries  books  or  baby  on  right  ami 38 

"  **  left  arm 36 

—  74 

Sits  at  desk  or  work  in  faulty  attitude 67 

Carries  heavy  load  on  one  shoulder 2 

ExceHsive  use  of  right  arm  in  occupation 3 

Total 232 


The  sitting  posture  is  not  the  only  one  in  which  improper 
attitudes  may  be  persistently  assume<l,  for  even  posture  during 
sleep  may  influence  the  inclination  of  the  bcxly  during  the  hours 
of  activity.  But  the  sitting  position  is  the  one  in  which  the 
muscular  support  is  most  likely  to  be  relaxed,  and  in  which 
a  tendency  toward  lateral  inclination  is  most  hkely  to  be 
acquired,  since  children  do  not  often  retain  a  fixed  attitude  in 
the  erect  position  for  any  length  of  time.  Bradford  and  Lovett 
record  an  observation  of  the  attitudes  of  sixty-seven  healthy 
adults  undergoing  a  written  examination.  At  the  end  of  the 
second  hour  a  lateral  inclination  of  the  body  was  evident  in  all, 
and  in  three-fourths  of  the  number  the  general  inclination 
of  the  body  was  to  the  right.  In  about  this  proportion  of  the 
cases  of  lateral  curvature  the  type  of  fixed  deformity  is  to  the  left 
in  the  lumbar  and  to  the  right  in  the  dorsal  region  Assuming  that 
the  distortion  is  caused  or  influenced  by  the  habitual  attitude 
during  school  hours  it  would  appear  that  the  primary  deformity 
should  be  more  often  of  the  lumbar  region,  for  in  the  sitting 
posture  the  lumbar  lordosis  is  lessened  or  lost;  thus  the  bodies  of 
the  vertebrae  in  the  lumbar  region  are  subjected  to  greater  pressure 
than  in  the  dorsal  region — a  pressure  which  might  induce  the 
accommodative  changes  in  the  bones  that  accompany  persistent 
deformity. 

The  possibility  of  distinguishing  the  varieties  of  lateral  curva- 
ture in  which  the  primary  distortion  is  lumbar  from  those  in 
which  it  is  dorsal,  by  the  flattening  of  the  dorsal  kyphosis  in  the 
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former,  and  its  exaggeration  in  the  latter  instance,  has  been 
mentione<l. 

Varieties  of  Deformity.  Acconling  to  statistics  from  various 
souK'es,  about  tl.ree-fourtlis  of  the  well-developecl  double  curves 
of  the  sj)ine  are  convex  to  tlie  right  in  the  dorsal  and  to  the  left 
in  the  lunil)ar  region,  and,  as  the  distortion  of  the  thorax  is  more 
noticeal)le  of  the  two,  it  usually  classifies  the  deformity  as  right 
or  left.  The  dorsal  curvature  may  lie  eitlier  primary  or  secondary, 
and  the  relative  frecjuency  of  the  original  defonnity,  whether  lumbar 
or  dorsal,  is  in  doubt,  with  the  j)n)babihty  in  favor  of  the  fonner. 

Summary  of  varieties  of  defonnity  of  the  spine  imder  treatment, 
ISIMMOCK),  at  the  Ilaspital  for  Uuptun^l  and  Crippled,  tabulated 
bv  Dr.  Truslow: 

1 .  Siiii[ilc  aiiteropiwierinr  <U'fornntirj»: 

(fi)   Kyph<»sit« 10 

Kyi)holi)rtl(>i<i;4 1 

IxinlosiH 1 

—  12 
Hiiiiiicl  shoiiltiors: 

(fc)   AlMiuctetl  sciipuljp 7 

Klevatnl  scupulip 2 

—  9 

2.  AnteruiM)Hti>rior    uliiioriiialitiox   niimt   iiiarkcHl.  but  accompanied  by 

latonil  deviation: 

(fi)  With  (tiiifflo  lateral  curve 14 

<fc)   With  <Iiiulilri  lateral  curve?) lA 

(r)    With  triple  lutend  I'urven 7 

—  37 

3.  lt(itati«>n  more  inarketl  than  lateral  deviation: 

(n)  With  iloublc  lateral  curves 22 

(6)   With  triple  latentl  curves M 

•~     30 

4.  Lateral    deviation    morn   niarke<I    than   rutation;   direction   of    tho 

curve>: 
HiKht  dor>al.  left  Iiindtar  type: 

(«)   Sinicle  lateral  eurve 22 

(//)    Diiulile  lateral  eurve.-*  17 

(r)    Triple  lateial  eurve.-    .       .  0 

—  09 
Ix'ft.  di»r.i:U,  ritflit  hunbar  typr: 

(a)  Single  latrral  curve  ...  3 

(/»)    I>ouble  lateral  eur\e> 8 

w>   'Iriph*  lati-ral  eurvfs 3 

—  14 

T..tal 201 

It  will  Ik*  notrd  that  in  twenty-<)iK»  cases,  anteropasterior 
deformity  was  present  without  lateral  <l<*viation,  and  that  in 
thirty-srvcn  iiistanct's  it  was  acc()m|)anicd  by  lateral  <ieviation. 
In  the  n'lnainin^'  144  cases,  notation  wits  more  marked  than 
lateral  deviation  in  -it)  eases,  and  lat<Tal  cleviation  more  marked 
than  rotation  in  Jio.  In  the  entin'  niunlMT  of  cases  in  which 
lateral  tl(»viatioii  was  pn^sent  it  was  s'\\v^\v  in  39  cases,  double 
in  117  eases,  triplt^  in  iM  eases. 
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In  890  cases  of  lateral  curvature  tabulated  by  Schulthess  the 
defonnity  was  as  follows:* 

I^.  Right,     Total. 

ToUl  scoliosis  (single  curve  affecting  the  entire  spine)      .173  23  196 

lAimhar  scoliosis  (single  curve  limited  to  the  lumbar 

region)  63  34  97 

Lumbodorsal  scolioois  (single  curve  limited  to  lumho- 

doraal  region) 184  164  348 

Complicated  scoliosis: 

(a)  Right  dorsal,  left  lumbar 101 

(b)  Left  donial.  right  lumbar 58  ...  249 

478  412  890 

It  will  be  noted  that  a  very  large  proportion  of  these  cases 
were  in  the  early  stage  of  deformity,  as  indicated  by  the  absence 
of  compensatory  curves;  that  in  80  per  cent,  of  the  293  cases  in 
which  the  curve  was  general  or  most  marked  in  the  lumbar 
region,  the  inclination  was  to  the  left,  and  of  the  complicated  or 
more  fully  developed  cases  in  which  the  curve  was  double,  73  per 
cent,  were  of  the  right  dorsal,  left  lumbar  type. 

Symptoms. — In  the  large  proportion  of  cases  the  first  symp- 
tom is  the  deformity.  This  is  often  discovered  by  the  dress- 
maker at  the  age  when  the  clothing  is  made  to  fit  the  figure  more 
closely.  In  certain  instances  the  deformity  may  be  preceded  or 
accompanied  by  pain,  ^rhis  was  present  to  a  greater  or  less 
d^ree  in  about  one-quarter  of  the  cases  examined  by  Truslow. 
Pain  may  be  simply  the  discomfort  or  the  ''dragging*'  sensation 
of  fatigue,  usually  referred  to  the  lumbar  region,  or  it  may  be 
severe  and  neuralgic  in  type.  The  latter  variety  is  more  common 
in  the  cases  in  which  the  deformity  Is  extreme.  It  is  said  to  be 
the  result  of  pressure  on  nerves,  but  this  cause  is  exceptional  in 
ordinary  cases,  as  it  Is  as  often  referred  to  the  convex  as  to  the 
concave  side.  When  the  defonnity  is  extreme — for  example, 
when  the  ribs  and  the  iliac  crest  are  in  contact — direct  pressure 
may  explain  the  local  discomfort  referred  to  this  region. 
Tliere  are  also  more  general  sym{)tonis  of  a  neurasthenic  or 
hysterical  nature  that  may  \ye  due  in  part  to  tlie  deformity  and 
in  part  to  the  debility  of  which  it  may  1k»  a  result  or  accompani- 
ment. For  it  must  be  bonie  in  mind  that  lateral  curvature  is 
one  of  the  postural  deformities  whose  development  is  favored 
by  general  weakness,  as  illustrated  by  the  fact  that  it  is  often 
accompanied  by  other  deformities  of  similar  nature,  particularly 
by  the  weak  foot.  Defonnities  of  this  class  whicli  are  induced 
by  weakness,  in  their  tuni  tend  to  prolong  and  to  aggravate  it 
by  hampering  noniial  development  and  nonnal  function. 

'  Zeit*.  f.  Orth.  Chir.,  1902.  Ud.  x. 
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In  many  instances  symptoms  of  weakness  and  awkwardness 
precede  the  deformity.  Truslow  states  that  in  a  large  proportion 
of  the  caS3S  investigated,  the  patients  had  been  distinctly  less 
active  than  their  companions,  that  they  did  not  enjoy  exercise, 
and  were  inclined  to  lead  sedentary  lives.  Teschner*  has  called 
attention  to  the  same  peculiarity.  He  states  that  the  patients 
are  often  indifferent,  apathetic,  and  lazy.  He  has  noted  also  a 
peculiar  lack  of  co-ordination  and  muscular  control  as  a  com- 
mon accompaniment  of  the  deformity.  These  symptoms  apply 
particularly  to  adolescence,  the  period  of  rapid  growth  and 
instability,  when  any  latent  deformity  or  weakness  is  likely  to 
be  exaggerated.  In  younger  subjects  such  symptoms  are  far 
less  marked  or  are  absent.  In  the  cases  in  which  the  deformity 
is  extreme,  symptoms  due  to  interference  with  the  respiratory  and 
circulatory  apparatus,  or  to  displacement  of  the  abdominal 
organs,  may  be  present.  Such  symptoms  are,  however,  rather 
unusual  in  cases  of  the  ordinary  type. 

Diagnosis.  Posture. — I^ateral  curvature  of  the  spine  is  a  simple 
deformity  unaccompanied  by  the  symptoms  of  disease.  When 
the  patient  stands  with  the  back  and  hips  bare,  the  inclination 
of  the  body  to  one  or  the  other  side  and  the  general  want  of  sym- 
metry are  usually  apparent,  even  in  the  earliest  stage  of  the  affec- 
tion. For,  as  has  been  stated,  the  habitual  assumption  of  a  certain 
posture  precedes  fixed  changes  in  and  about  the  spine,  and  this 
posture  will  appear  when  the  patient  is  asked  to  stand  in  the 
usual  manner.  If  the  inclination  of  the  body  Ls  toward  the  left 
(Fig.  88),  the  left  arm  will  hang  in  close  apposition  to  its  lateral 
border,  while  on  the  right  side  an  interval  will  appear  between 
the  arm  and  the  trunk.  If  there  is  a  slight  lumbar  curve  to  the 
left  (Fig.  IK)),  the  right  iliac  crest  will  be  act*entuated.  ITie 
curvature  in  the  dorsal  region  raises  one  shoulder  (Fig.  99),  the 
scapula  on  the  affected  side  pn)jects,  and  the  distance  between 
its  posterior  bonier  and  the  median  line  Ls  increased.  Rotation 
of  the  spine  is  shown  by  the  fulness  or  projection  of  one  side  ac- 
companied by  a  corresponding  flatness  on  the  other.  This  is 
more  noticeable  when  the  patient  bends  the  body  forward  so  that 
the  horizontal  plane  of  the  back  is  brought  into  view  (Fig.  89). 
Corresponding  changes,  though  of  a  less  marked  degree,  appear 
on  the  anterior  surface  of  the  body;  for  example,  the  apparent 
diminution  in  the  size  of  the  mamma  on  the  side  opposite  the 

1  Medical  Heconl,  Deceuil>er  16.  1893. 
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convexity  of  the  posterior  curve  and  its  relative  depression  or 
elevation  may  attract  attention. 

It  seems  prol)able  that  a  change  in  the  anteroposterior  contour 
of  the  spine  precedes,  in  many  instances,  the  lateral  deviation. 
Thus,  a  general  droop  of  the  body  associated  with  round  shoulders 
and  a  flattening  of  Uie  chest  may  be  regarded  as  a  predisposing 
cause  or  an  eariy  symptom  of  more  serious  deformity. 

llobilitj. — As  has  been  mentioned,  it  may  be. assumed  that 
habitual  posture  precedes  actual  deformity.  Habitual  posture 
implies  disuse  of  certain  attitudes  and  motions,  thus  limitation 
of  the  normal  flexibility  of  the  spine  is  one  of  the  earliest  signs 
of  progressive  deformity.  The  test  of  the  motion  of  the  different 
regions  of  the  spine  is,  therefore,  a  necessary  part  of  the  examina- 
tion. To  test  the  motion  in  the  lumbar  region,  one  fixes  the 
pelvis  with  the  hands  while  the  patient  sways  the  body  in  the 
four  directions  and  rotates  it  from  side  to  side.  It  is  suggested 
by  Bradfonl  and  Lovett  that  direct  lateral  flexibility  may  be 
tested  by  placing  blccks  of  wood  under  one  foot  until  the  limit 
of  lateral  flexion  is  reached,  as  shown  by  the  inability  of  the 
patient  to  hold  the  elevated  limb  in  the  extended  position.  The 
experiment  is  then  repeated  on  the  opposite  side.  The  flexi- 
bility of  the  upper  part  of  the  trunk  may  be  tested  by  fixing  the 
part  below  with  the  hands  while  the  patient  flexes,  extends,  and 
rotates  the  body.  It  is  important,  also,  to  test  the  range  of  motion 
at  the  shoulder-joints.  '^The  normal  individual  should  be  able 
to  hold  the  arms  extended  directly  above  the  head  without  in- 
creasing the  lumbar  lordosis.  In  many  instances,  however,  it 
wfll  be  found  that  there  Is  a  marked  restriction  of  this  motion; 
in  fact,  such  restriction  is  almost  always  an  accompaniment  of 
so-called  round  shoulders. 

ITie  height  and  weight,  the  circumference  and  the  expansion 
of  the  chest  should  be  investigated,  and  a  test  of  the  muscular 
strength,  not  only  of  the  muscles  of  the  trunk,  but  of  the  mem- 
liere  as  well,  is  of  advantage  as  thn)wing  light  on  the  etiology 
and  indicating  the  general  line  of  treatment. 

Kecord. — ^Tlie  most  reliable  of  the  graphic  records  to  be  used 
in  connection  with  the  history  are  photographs.  The  patient 
may  stand  behind  a  thread  screen  (Fig.  105)  in  the  habitual  atti- 
tude. The  spinous  processt»s,  the  iliac  crests,  and  the  angles  of 
the  scapula!  having  bt»en  marked,  the  exact  amount  of  lateral 
deviation  of  the  trunk  will  be  sliown.  The  rotation  may  be  indi- 
cated also  by  photographing  the  jmtient  in  the  recumbent  posture. 
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Tlie  notation  of  the  spine  is  the  most  important  indication  of 
(lefomiity.  TliLs  may  he  recorded  with  sufficient  accuracy  by 
taking  d intact  tracings  nf  tlie  trinik  at  fixed  points  by  means 
of  a  Irad  or  zinc  tajx*  while  tlie  patient  lies  in  the  recumbent 
posture. 

At  the  Hospital  for  UupturcMi  and  Crippled  the  shadow  of  the 
trunk  ciust  h\  an  electric  light  at  a  fixed  d Stance  is  traced  upon 
a^  large  sheet  of  paj>er.     Upon  this  outh'ne  the  position  of  the 

more  bnportant  landmarks  is 
indicated.  The  degree  of  ro- 
tation is  shown  by  transverse 
tracmgs  and  the  line  of  the 
spinous  processes  is  ascer- 
tahicd  by  applpng  a  broad 
strip  of  adliesive  plaster  io 
the  back  ujxin  which  the  tip 
of  eadi  spinous  process  is 
marked.  Ilie  anteroposterior 
out  Hue  of  the  spine  should 
Ivt*  rccurded,  also  the  general 
attitude  and  tlie  presence  or 
alisence  of  other  evidences 
of  Weakness  such  as  knock- 
knees  and  weak  feet. 

Prognosis*— In  the  devel- 
opment of  lateral  curvature 
there  is  doubtless  a  prelimi- 
mirj^  or  predisposing  stage — 
a  stage  of  pmgn:"-ssion  and  a 
stage  of  arrest.  All  deformi- 
ties of  this  class  are  more 
likely  to  pmgrt^ss  during  the 
gmwing  period*  They  are 
likely  to  become  statitmarj* 
when  the  ptTiod  of  growth  is 
completed.  Thus,  the  i>rognosis  Is  worse  when  the  deformity 
l>t*gins  at  an  early  age  than  when  it  first  appeals  in  adolescence. 
The  nK»st  extR^me  and  intractable  of  the  simple  cases  are  the 
result  of  rliachitis,  in  which  the  deformity  appearing  in  infancy 
or  early  childhood  has  increased  with  the  groij^th  of  the  child. 

If  the  causes  *>!  deformity  are  such  that  they  operate  to  check 
the  cijual  development  of  the  afTccted  part,  the  prognosis  is  eveq 
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more  directly  influenced  by  the  age  of  the  patient.  For  example, 
empyema,  even  if  the  lung  is  irreparably  damaged,  does  not  cause 
appreciable  deformity  in  the  adult,  but  in  childhood  the  functional 
activity  and  the  growth  of  the  side  of  the  thorax  are  checked,  in 
addition  to  the  direct  effect  of  the  adhesions  and  contractions  due 
to  the  disease;  thus,  the  deformity  is  likely  to  be  progressive  in 
spite  of  the  treatment.  The  same  is  true  of  paralytic  deformity. 
In  the  ordinary  type  of  lateral  curvature  in  the  adoles(»nt  girl 
the  prognosis  is  influenced,  of  course,  by  the  general  condition 
of  the  patient  and  by  the  character  of  the  occupation.  As  far 
as  the  local  deformity  is  concerned,  the  prognosis  as  regards  im- 
provement or  cure  depends  in  great  measure  upon  the  fixed  changes 
that  have  taken  place,  and  upon  the  degree  of  voluntary  and 
involuntary  rectification  that  is  possible.  In  some  instances  the 
postural  distortion  may  be  considerable,  yet  the  fixed  deformity 
may  be  very  slight,  while  in  other  instances  the  fixed  rotation  of 
the  spine  may  be  marked,  although  the  lateral  distortion  is  less 
noticeable. 

A  single  curve  is  more  amenable  to  treatment  than  is  a  double 
or  triple  distortion,  because  it  indicates  an  earlier  stage  of  de- 
foimity  and  because  the  treatment  may  be  more  effective  when 
applied  to  one  deformity  than  to  several.  If,  however,  the  single 
curve  is  fixed,  the  appearance  of  a  secondary  or  compensatory 
curve  at  another  part  of  the  spine  is  probable,  in  spite  of  pre- 
ventive treatment. 

In  the  majority  of  cases,  fixed  deformity  of  the  spine  as  indi- 
cated by  rotation  is  already  present  when  the  patient  is  brought 
for  treatment.  This  fixed  deformity  might  be  overcome  doubt- 
less in  certain  cases,  and  complete  cure  might  be  obtained  were 
all  conditions  favorable.  But  in  the  ortlinary  sense  a  cure  means 
the  relief  of  symptoms,  the  checking  of  the  progress  of  deformity, 
and  the  restoration  of  the  general  symmetry  of  the  trunk.  Such 
a  cure  may  be  obtained  in  most  instances.  The  deformity  of 
the  spine  becomes  symmetrically  divided  on  either  side  of  the 
median  line,  the  changes  incident  to  maturity,  particularly  the 
increased  amount  of  adipose  tissue,  serve  to  conceal  the  irregu- 
larities of  the  outline,  and  the  history  of  the  distortion  is  completed. 

In  certain  instances,  particularly  in  well-marked  cases,  the 
deformity  may  increase  in  adult  life  and  even  in  old  age.  In 
such  cases,  the  symptoms  of  discomfort  and  actual  pain  may  be 
troublesome  throughout  life,  especially  in  the  overworked  and 
debilitated  class.     The  symj)toms  directly  incident  to  the  om- 
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pression  and  distortion  of  the  internal  organs  have  been  men- 
tioned. 

The  great  majority  of  cases  that  develop  or  that  are  discovered 
in  adolescence  progress  for  a  time  and  come  to  an  end  on  the 
cessation  of  growth,  causing  finally  no  symptoms  other  than  the 
loss  of  symmetry  that  may  be  more  or  less  satisfactorily  concealed 
by  the  art  of  the  dressmaker  and  by  the  corset. 

It  would  appear,  then,  that  lateral  curvature  of  the  spine  is 
always  of  sufficient  gravity  to  merit  treatment  and  supervision 
until  its  cure  or  arrest  is  assured.  If  its  discovery  leads  to  active 
efforts  to  improve  the  general  condition  and  to  avoid  unhealthful 
influences  it  may  be  even  of  benefit  to  the  patient. 

Lateral  curvature  in  a  young  child  is  of  far  greater  importance 
than  in  an  older  subject  because  of  the  probability  of  an  increase 
of  deformity.  Extreme  deformity  is  always  a  source  of  weakness 
and  usually  of  discomfort  to  the  patient.  Incipient  deformity 
may  be  cured  and  cure  is  not  impossible  even  when  deformity 
is  more  advanced,  but  in  this  more  than  in  any  other  postural 
deformity,  absolute  cure  implies  early  diagnosis  and  prevention, 
rather  than  the  correction  of  fixed  distortion. 

Recapitulation. — It  seems  probable  that  in  the  ordinary  type 
of  lateral  curvature  of  the  spine,  the  first  step  is  a  change  in  the 
relation  of  the  bodies  of  the  vertebrae  to  one  another;  that  a 
persistent  lateral  inclination  and  rotation  of  the  anterior  part  of 
the  column  precedes  the  lateral  inclination  of  the  trunk  which 
first  calls  attention  to  the  deformity.  This  postural  distortion 
becomes  fixed  by  accommodative  changes  in  the  muscles  and  other 
tissues  about  the  spine,  and,  finally,  it  is  confirmed  by  changes 
in  the  shape  of  the  vertebral  bodies  and  by  the  general  changes 
in  the  trunk  as  a  whole.  Thus,  if  one  might  observe  the  incep- 
tion and  development  of  lateral  curvature  of  the  common  type 
he  would  note,  first,  that  the  tnmk  was  more  often  flexed  to  one 
side  than  to  the  other,  and  that  this  attitude  gradually  became 
habitual.  Lateral  inclination  of  the  tnmk  necessitates,  of  course, 
lateral  deviation  and  rotation  of  the  bodies  of  the  vertebrae,  and 
the  habitual  assumption  of  such  a  posture  imphes  disuse  of  other 
postures  and  thus  disuse  of  normal  motion. 

Disuse  of  motion  in  any  direction  Ls  followed  by  diminished 
power  in  the  inactive  muscles,  and,  ius  has  been  stated,  habitual 
deformity  Is  followed  by  accomiiio<lative  changes  to  a  greater  or 
less  degree  in  the  various  tissues  whose  functions  have  been 
changed  or  modified. 
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Thus  the  progress  of  the  deformity  would  be  shown: 

1.  By   the    habitual   assumption    of   an    attitude    simulating 
deformity. 

2.  By  limitation  of  motion  in  the  directions  opposed  to  the 
halHtual  attitudes. 

3.  By  fixed  lateral  deviation  of  the  spine  accompanied  by 
rotation  or  twisting  of  the  column. 

One  rarely  has  the  opportunity  to  note  the  development  of 
lateral  curvature,  and  when  patients  are  brought  for  treatment 
fixed  deformity  is  usually  present.  It  is  extremely  difiicult  to 
entirely  overcome  fixed  distortion,  while  it  is  comparatively  easy 
to  correct  simple  postural  deformity  in  which  the  secondary 
dianges  are  absent  or  but  slightly  advanced.  On  this  account  it 
is  customary  to  divide  lateral  curvature  into  two  classes — the 
true  and  the  false — or  to  speak  of  rotary  lateral  curvature  as 
distinct  from  lateral  curvature.  Thus,  the  term  true  or  rotary 
curvature  would  be  limited  to  those  cases  in  which  the  changes 
are  fixed  and  in  which  cure  is  practically  impossible,  while  fabe 
or  simple  or  postural  lateral  curvature  would  include  the  early  or 
curable  class.  But  as  the  two  forms  are  simply  stages  in  the 
same  process  it  would  seem  preferable  to  speak  of  the  incipient 
and  the  later  stages  of  lateral  curvature,  or  of  reducible  or  irre- 
dtseible  defonnity,  the  distinctions  that  are  made  in  classifying 
distortions  of  similar  origin  ebewhere. 

TTus  point  of  view  is  of  advantage  because  it  relieves  the  sub- 
ject of  much  of  the  obscurity  that  has  resulted  from  this  arbitrary 
division.  It  emphasizes  the  fact,  also,  that  the  habitual  assump- 
tion of  an  improper  attitude  that  simulates  deformity  is  the  first 
step  toward  permanent  distortion,  particularly  in  individuals  who 
by  inheritance  or  by  constitutional  tendency  or  by  occupation  are 
predisposed  to  it. 

The  Prevention  of  Deformity.— Prevention  includes  the  avoid- 
ance of  all  the  predisposing  or  exciting  causes  of  weakness  as 
well  as  of  deformity.     These  it  is  hardly  necessary  to  enumerate. 

The  first  and  most  important  preventive  measure  is  the  dis- 
covery of  deformity  or  the  tendency  to  deformity  at  a  time  when  it 
may  be  checked  or  cured.  To  discover  defonnity  at  this  period 
of  its  development  one  nmst  look  for  it,  and  it  would  seem  that 
regular  inspection  of  the  naked  bodies  of  all  children  should 
become  a  routine  practici*  of  the  family  physician.  Deformity 
in  this  sense  includes  not  only  fixed  distortions,  but  impn)per 
attitudes  and  postures  of  every  variety  a.s  well. 
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The  importance  of  the  attitude  which  is  habifualty  assumed 
during  occupation  has  been  mentioned.  Therefore,  the  provision 
of  proper  desks  ami  scats  for  school-chUdrcn  is  a  very  essential 
part  of  prt*venti\'e  treatment. 

The  seat  of  the  cliarr  should  be  deep  enough  to  suppcJrt  the 
thighs,  yet  it  should  not  interfere  with  flexion  at  the  knees.  It 
should  be  of  siieh  height  tis  to  allow  the  feet  to  rest  firmly  on  the 
floor,  and  it  should  be  inclined  slightly  backward.  The  back  of 
the  chair  should  extend  to  about  the  level  of  the  shoulders;  it 
should  be  inclinetl  slightly  barkwani,  but  arched  somewhat  for- 
ward in  the  lumbar  region  in  order  to  onform  to  the  normal 
lordosis  when  the  cliild  sits  in  the  erect  posture.  The  desk  should 
be  as  close  to  the  body  as  Ls  possible^  so  that  the  child  neeil  not 
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lean  for  forward  wlien  reading  or  writing.  Ilie  height  of  the 
desk  slum  Id  Ije  slightly  less  tlian  the  level  of  the  elbows  when 
the  ebitil  sits  erect,  and  the  inclination  should  be  sufficient  to 
hold  the  book  at  the  pniper  distance  from  the  eyes  (Figs.  106 
and  107),  The  vertical  handwriting  is  of  advantage  m  that  the 
children  are  taught  to  face  the  de.sk  squarely,  as  contrasted  mth 
the  lateral  twist  of  the  body,  the  usual  attitude  for  writing. 

Treatment. — The  treatment  of  rotarj^  lateral  curvature  of  the 
spine  does  not  differ  in  principle  from  the  tn\^traent  of  any  other 
weakness  or  deformity,  but  the  application  of  this  principle  is 
difficult  and  the  results  are  for  from  definite  and  satisfactory. 
This  explains*  doubtless,  the  apparently  opposing  theories  an 
methods  of  treatment  tliat  are  still  advocated. 
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The  principles  of  the  treatment  of  any  form  of  weakness  not 
directly  induced  by  disease  are,  then: 

1.  To  overcome  all  restriction  to  passive  motion. 

2.  To  strengthen  the  weakened  muscles,  especially  those  whose 
action  is  opposed  to  habitual  deformity. 

3.  To  insist  on  the  avoidance  of  overfatigue  and  improper 
postures. 

4.  To  support  the  weak  part  by  a  brace  if  deformity  cannot 
be  prevented  otherwise. 

In  applying  these  principles  to  the  treatment  of  the  distorted 
spine  the  first  step,  the  removal  of  restriction  to  passive  motion 
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in  all  directions,  is  difficult  because  of  the  variety  of  muscles  and 
other  tissues  that  may  have  l)ecome  involved,  and  l)ecause  the 
bodies  of  the  vertebrae  lying  within  the  trunk,  of  which  the  dis- 
tortion is  always  greater  than  of  the  spinous  processes,  can  be 
only  indirectly  affected  by  voluntary  or  by  passive  movements. 
TTie  cultivation  of  the  miLscular  sptem,  and  particularly  of 
those  muscles  whose  action  is  opposed  to  the  habitual  deformity, 
is  the  second  indication  in  treatment.  As  applit^l  to  the  treat- 
ment of  the  weak  foot,  for  example,  in  which  the  adductor  and 
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extensor  muscles  are  at  fault,  this  treatment  is  simple,  but  as 
applied  to  the  trunk  it  is  difficult,  because  there  are  in  nearly  all 
developed  cases  two  curves,  the  one  primary  and  the  other  second- 
ary, in  direction  directly  opposed  to  one  another.  These  op- 
posing curves  are  supplied  in  great  part  by  the  same  muscles, 
and  it  is  difficult  by  voluntary  effort  to  straighten  the  convexity 
of  one  without  at  the  same  time  increasing  that  of  the  other. 

The  third  principle  in  treatment  is  the  avoidance  of  predispos- 
ing attitudes  and  of  overwork.  This  again  may  be  more  easily 
applied  to  the  treatment  of  the  weak  foot;  first,  because  it  is 
relieved  from  strain  when  the  sitting  posture  is  assumed,  and  be- 
cause active  use,  as  in  walking,  may  be  utilized  as  an  exercise 
for  strengthening  the  muscles.  But  the  muscles  of  the  trunk  are 
not  exercised  to  any  extent  in  ordinary  walking,  which  is  for 
many  individuals  the  only  form  of  activity,  nor  is  the  spine  re- 
lieved from  weight  when  the  patient  is  seated.  On  the  con- 
trary, it  is  in  this  restful  attitude  that  the  deformities  of  the  spine 
are  usually  most  marked.  Thus,  only  in  the  recumbent  attitude  is 
the  spine  entirely  relieved  from  strain,  and  even  at  such  times  the 
deformity  may  be  favored  by  the  habitual  attitude  of  the  patient. 
The  weak  foot  may  be  supported  by  a  brace,  which  does  not  in- 
terfere with  its  activity,  but  which,  on  the  contrary,  aids  nornial 
motion  by  holding  the  bones  in  proper  relation  to  one  another. 
But  in  the  treatment  of  the  spine  the  conditions  are  quite  differ- 
ent, since  it  cannot  be  supported  without  at  the  same  time 
restraining  its  normal  motion.  Finally,  no  brace  applied  to  the 
trunk  is  efficient,  for  while  it  may  prevent  the  lateral  deviation 
it  can  exercise  little  direct  action  on  the  rotation  of  the  spinal 
column. 

This  comparative  method  of  exposition  has  been  adopted  in 
order  to  illustrate  the  fact  that  it  is  not  the  difficulty  of  formu- 
lating principles,  but  the  difficulty  of  appljdng  them  that  makes 
the  therapeutics  of  rotary  lateral  curvature  of  the  spine  perplex- 
ing. In  practice  one  must  recognize  the  limitations  of  all  systems 
of  treatment  a.s  applied  to  this  particular  deformity,  and  select 
and  combine  methods  that  may  l>e  most  applicable  to  the  par- 
ticular case  under  treatment. 

For  example,  in  the  trc^atment  of  rhachUic  scoliosis  in  a  young 
child  one  cannot  count  ujK)n  the  voluntary  assistance  of  the 
patient;  thert^fon*,  treatment  by  simple  gymnastic  exercises  is 
impracticable.  In  this  cla.ss  of  cases  forcible  correction  of  the 
defonnity  and   retention   by  a   plaster  support,  combined  with 
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nuissage,  anil  even  the  removal  of  superincumbent  weight  by 
recumbency  on  the  stretcher  frame  would  be  treatment  of  selec- 
tion. At  this  age  the  tnuik  is  flexilile  am!  the  deformity  may 
he  progressively  reduceii  by  forcible  manipulation,  followed  by 
fixation  of  the  trunk  in  the  improved  position.  By  such  means 
one  mi^y  expect  at  this  period  of  rapid  growth  to  induce  a  trans- 
formation of  the  deformed  vertebral  bodies  to  an  apprt)ximation 
at  least  of  the  normal.  The  correction  of  this  deformity  which 
must  almost  inevit^ibly  increase  with  the  growth  of  the  patient 
would  quite  outweigh  the  disadvantage  of  depriving  the  muscles 
of  their  normal  stimulus  during  the  corrective  period  of  treatment. 

In  the  ordinartf  type  of  seoliosU  in  older  subjects,  particularly 
if  the  distortion  is  motlerate  in  degree  and  the  changes  in  the 
bones  but  slight,  one  would  expect  to  attain  the  l>est  result  by 
gymnastic  training  and  by  I'egulation  of  the  postures.  Although 
even  in  tliLs  class  supports  may  be  of  service,  if  by  such  means 
tlie  trunk  may  lie  heki  in  an  overtt>rrected  attitude  until  the 
deformity  habit  is  overcome. 

The  a^lvisability  of  a  change  of  occupation  lifts  been  uientioned. 
It  is  probal>le  that  if  the  piitient  widi  incipient  or  even  more 
pronounced  curvature  of  the  spine  were  removed  from  school, 
were  traasf erred  to  the  country  where  during  the  succee<liiig  years 
of  childhood  and  adolescence  much  of  the  time  might  l>e  passed 
in  active  exercLse  in  the  open  air,  the  final  result  would  ccjmpare 
very  favond)ly  with  that  attained  l>y  active  trf^atment  under  less 
favorable  circumstances.  Sucli  complete  change  of  occupation 
and  surroundings  is,  of  course,  impracticable  in  most  instances. 
Lateral  curvature  of  the  spine  is  not  a  serious  disease*  it  is  simply 
an  insidious  distortion  which  rarely  causes  more  than  compara- 
tively slight  discomfort.  It  Ls  usually  overkwked  in  the  incipient 
stage  when  it  might  be  checked  or  cured,  and  when  the  deformity 
finally  attracts  attention  it  is  often  no  longer  amenable  to  cor* 
rection.  Under  these  circumstances,  with  the  uncertainty  that 
exists  as  to  the  ultimate  prognosis,  the  tediousness  of  treatment 
which  cannot  offer  the  assurance  of  definite  cure,  it  is  not  strange 
timt  the  affection  is  nt^t  one  for  the  treatment  of  which  any  con- 
siderable sacrifice  is  considered  essential. 

A  third  class  of  cases  woukl  include  the  fijced  dcjormity  in  oldtr 
8v})j€ct8^  many  of  whom  are  obliged  to  assume  in  their  occupations 
attitudes  that  predispose  to  deformity.  In  the  treatment  of  this 
class  a  support  to  relieve  discomfort  and  to  prevent  exaggerated 
fli^tortion  may   l>e  essential. 
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Tlius,  there  riR*  tlirfc  classes  or  types  of  sciiHu^Ih 
flLstinct  methods   of  treatment   may  be  employeil. 

L  Curvatures  in  verj^  young  children,  in  which  forcible  cor- 
rection and  fixation  are  indicated  in  the  hope  of  correcting  the 
deformity  of  the  bones  and  curing  the  distortion. 

2.  The  milder  degrees  of  defonnity  for  which  treatment  bj 
exercises  and  if  possible  by  favoring  postures  Is  that  of  seJection, 
and  in  which  support  is  a  temporary  and  incidental  ailjunct. 

3.  Fixed  deformity  in  older  subjects,  and  those  cases  caused  by 
disease;  as,  for  example,  by  jxarahTsis,  In-  empyema  and  the  like, 
for  which  c«jnstant  support  might  l>e  required. 

As  a  rule,  however,  no  absolute  tlierapeutic  distinction  can 
matle,  and  treatment  by  exercises  and  by  postures  should 
employed  whenever  practicable  in  all  cases,  whether  supports 
uscfl  or  not. 

Foflture  and  Exercises.  Wliatever  may  have  been  tlie  original 
cause  of  the  distortion  of  the  spine  and  whatever  may  be  its 
degree  it  is  more  marked  when  the  patient  Is  fatigued,  Patigtic 
in  the  nonnal  individual  is  shown  by  the  increase  in  the  normal 
anten>posterior  curves;  fatigue  in  the  deformed  subject  causes  an 
increase  in  the  pathological  curves.  It  requires  far  more  mus- 
cular effort  to  hold  the  deformed  spine  in  tlie  best  possible  attitude 
than  to  hold  the  normal  spine  in  tlie  correct  posture.  Motion  in 
the  normal  spine  is  as  free  in  one  direction  as  in  another,  and  it 
simply  requires  a  proper  balancing  of  the  muscular  force  to  hold 
it  in  the  median  line.  But  when  there  is  a  fixed  deformity,  to 
overcome  which,  even  in  part,  requires  the  ccinscious  effort  of 
the  patient,  it  is  evident  that  on  the  relaxation  of  this  effort  the 
spine  w^itl  sink  back  into  the  habitual  pr^sture.  The  more  con- 
firmed the  defonnity  tJie  greater  must  be  the  effort  to  overcome  it, 
and  the  more  rapidly  will  fatigue  be  manifest.  Fatigue,  or.  rather, 
the  relaxation  of  conscious  miiscidar  effort,  is  favored  by  attitudes 
that  do  not  require  the  balancing  action  of  the  muscles.  For 
example,  the  sitting  posture  during  school  hours  fa\i>ra  deformity, 
while  the  constant  alternation  of  postures  in  work  or  play  lliat 
requires  muscular  activity  oppose  it.  Thus,  the  selection  of 
occupations,  or,  at  least,  the  restriction  of  the  time  pas;sed  in 
inactive  posture,  is  an  important  part  of  treatment. 

As  impniper  attitudes  are  favored  by  weakness  of  muscles,  and 
iS  the  nuiintenanc*?  (»f  the  Ix^st  possible  position  n»<|inres  a  gteater 
expenditiiit*  of  muscular  force  than  is  required  in  the  normal 
individual,  the  strengthening  of  all  the  muscles  of  the  body,  and 
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particularly  of  those  of  the  back,  by  gymnastic  exercises,  even 
beyond  the  normal  standard,  Is  the  most  iniportiint  indication  in 
treatment. 

One  of  the  most  effective  systems  of  treatment  of  lateral  curva- 
ture is  that  advocated  by  Teschner,  of  New  York.  On  the  theory 
that  lateral  curvature  is  induced  by  or  that  its  development  is 
favored  by  a  general  lack  of  muscular  strength  and  lack  of  mus- 
cular control  and  co-4irdination,  Teschner  urges  tlie  nece^ity  of 
the  sptematic  cultivation  of  all  the  muscles  of  the  body  as  well 
as  those  of  the  trunk,  tlie  part  particularly  at  faults  He  also 
insists  upon  the  importance  of  exercising  each  muscular  group  to 
the  point  of  fatigue  on  the  theory  that  a  muscle  cannot  be 
developed  to  its  full  capacity  unless  it  is  tlion)UghIy  fatigued  by 
uninterrupted  automatic  amtractions  and  relaxations.  The  term 
automatic  implies  that  the  patient  shall  be  so  thoroughly  tmined 
in  the  rhjilmiical  movements  that  they  require  no  thought  for 
their  performance.  Thus,  ease  and  grace  may  replace  awkward- 
ness and  inco-ordiuatiou. 

The  sptem  advocated  by  Teschner  is  modifieil  from  tme  taught 
by  Attilla,  a  "trainer  of  strong  men/*  It  consLsts  of  a  series  of 
exercises  wnth  light  dumb-bells,  and  it  is  supplemented  by  so-called 
heavj'  work.  The  exercisers  are  dc^signed  for  sptematic  cultiva- 
tion of  all  the  muscles  of  tlie  body,  the  heavy  work  more  directly 
for  the  correction  of  the  deformity  of  the  spine. 

General  Ezercifies, — The  exercises  should  be  performed  Ijefore 
a  mirror,  the  patient  being  clad  in  a  close-fitting  ro^^iug  suit,  so 
that  the  attitudes  may  be  constantly  observed  by  the  patient  and 
by  the  instructor.  The  gi-eatest  attention  is  paid  to  the  perfection 
of  the  alternating  movementii  of  the  luidjs  in  order  that  they  may 
become  in  time  purely  automatic  in  character.  During  the  per- 
formance of  the  exerciser  the  patient  holds  himself  in  the  l)est 
possible  position. 

These  exercises  were  describeil  and  illustrated  by  Teschner  in 
the  AuTuds  of  Surgery  for  August,  1895,  from  which  they  are, 
with  his  permission,  reproduced. 

"A  pair  of  dumb-WlIs,  weighing  from  one-half  to  five  pounds 
each,  acconling  to  the  ability  of  the  patient,  is  used  in  a  series  of 
twenty-six  exercises. 

"The  Exekcisks.— The  patient  stands  erect,  the  heels  together, 
the  toes  apart,  the  knees  thoroughly  extended,  the  alxlomen 
retracted,  the  chest  high,  the  head  well  poised,  and  the  patient 
looking  intently  and  sharply  into  his  or  her  own  eyes  in  the  mirror, 


.ATERAL  CURVATURE  OF  THE  SPINE  187 

Rxetl  and  immovable.    IVenty  to  fifty  times  (Fig. 

same  position  and  exercise,  except  that  the  forearms, 
"onated,  and  remain  so  during  alternate  flexion  and 
Twenty  to  fifty  times  (Fig.  111). 

belLs  over  the  shoulders,  the  arms  abducted  at  right 
i  body  and  in  the  same  vertical  and  horiasontal  planes, 
s  fully  flexed  upon  the  arms,  and  the  wrists  fully 

the  forearms.  The  forearms  and  wrists  are  then 
and  automatically  exteniled  and  flexed.  Ten  to 
s  (Fig.  112). 


n«i.  113 


Kin. 114 


same  position  and  exercLses,  except  that  both  upper 
are  flexed  and  extended  at  the  same  time.  Five  to 
s   (Fig.   113). 

upper  extremities  fully  extended  forwanl  on  a  level 
Milders,  the  dorsum  of  the  hanib  outward,  ^fhey  are 
[id  forcibly  ab(hictt*<l  on  a  horizontal  plane,  the  patient 
*  time  raising  the  IkhIv  iijK)n  the  toes,  and  are  then 
1  reci*<le  to  tlie  original  jx)sition,  the  Ixxly  resting  on 
1  heels,  the  ellK>ws  and  wrists  still  rigid,  the  belb  not 
itted  to  touch  its  tlicy  appn)xiiiiate  each  other.  Five 
s   (Figs.    114  and    li:)). 

in  tlie  p(xsition  of  c^xenLscs  No.  .S  and  Xo.  4.  ITie 
ully  extenck^l  altcniatelv  alM)ve  the  head.  Ten  to 
s  (Fig.  llfi). 
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the  lips  l)eing  evenly,  but  not  too  firmly,  closed,  and  the  fadal 
muscles  in  repose.  ITie  patient  should  breathe  easily  and  regu- 
larly while  exercising  (Figs.  108  and  109). 


Fin.  108 


YiQ.  100 


Fig.  110 


Fio.  Ill 


Fxa.  112 


Q-::. 


"J.  'V\\v  iipjKT  <'xtn*initi(*s  an*  fully  extended  downward,  the 
fori'ann.s  su|)inat<'(l,  the  ellM»ws  n'lnaiuiu^  close  to  the  sides  of  the 
IkmIv,  and  the  up|HT  arms  U'lnfr  fixed;  tlic  fon»anns  are  alternately 
anil  aulniiiaticallv  fullv  licx(»d  and  extruded,  the  wrists  and  entile 
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body  being  fixed  and  immovable.  Twenty  to  fifty  times  (Fig. 
110). 

"2.  The  same  position  and  exercise,  except  that  the  forearms, 
are  fully  pronated,  and  remain  so  during  alternate  flexion  and 
extension.    Twenty  to  fifty  times  (Fig.   111). 

"3.  Both  bells  over  the  shoulders,  the  arms  abducted  at  right 
angles  to  the  body  and  in  the  same  vertical  and  horizontal  planes, 
the  forearms  fully  flexed  upon  the  arms,  and  the  wrists  fully 
flexed  upon  the  forearms.  The  forearms  and  wrists  are  then 
alternately  and  automatically  extended  and  flexed.  Ten  to 
twenty  times   (Fig.  112). 


Fio.  113 


Via.  114 


"4.  The  same  position  and  exercises,  except  that  both  upper 
extremities  are  flexed  and  extended  at  the  same  time.  Five  to 
fifteen  times   (Fig.   113). 

"5.  Both  upper  extremities  fully  extended  forward  on  a  level 
with  the  shoulders,  the  dorsum  of  the  hands  outward.  They  are 
then  fully  and  forcibly  abducted  on  a  horizontal  plane,  the  patient 
at  the  same  time  raising  the  body  upon  the  toes,  and  are  then 
permitted  to  recede  to  the  original  position,  the  body  resting  on 
the  toes  and  heels,  the  elbows  and  wrists  still  rigid,  the  bells  not 
being  permitted  to  touch  as  they  approximate  each  other.  Five 
to  ten  times   (Figs.   114  and  115). 

"6.  Bells  in  the  position  of  exercises  No.  3  and  No.  4.  The 
arms  are  fully  extended  alternately  above  the  head.  Ten  to 
twenty  times  (Fig.  116). 
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''7.  Bells  in  front  of  the  thighs,  forearms  pronated,  and  beUs 
alternately  raised  to  the  level  of  the  shoulders,  the  elbows  and 
wrists  being  fixed.    Ten  to  twenty  times  (Kg.  117). 


Fio.  115 


Fio.110 


Fnj.  117 


Fm.  118 
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"8.  The  arms  abducted  at  right  angles  to  the  body,  the  bells 
rotated  rapidly  and  forcibly  forward  and  backward,  the  elbows 
being  fixed.    Five  to  ten  times  (Fig.  118). 


Fio.  119 


Fio.  120 


Fig.  121 


Fio.  122 


Fig.  123 


190 


ORTHOPEDIC  SURGERY 


"9.  The  arms  abducted  at  right  angles  to  the  body,  the  thumbs 
upon  one  ball  of  each  bell,  the  hands  circumducted  forward  from 
above  downward,  the  ball  upon  which  the  thumbs  rest  describing 
circles,  the  elbows  and  shoulders  being  fixed.  Five  to  ten  times 
(Fig.  119). 

**  10.  The  same  as  No.  9,  the  hands  being  circumducted  back- 
ward.   Five  to  ten  times  (Fig.  119). 

"11.  The  bells  to  the  side.  Right  face  upon  left  heel,  then 
placing  the  foot  at  right  angles  to  right  foot  opposite  the  arch, 
the  knees  slightly  flexed,  the  right  hand  at  waist-line  against 
the  body,  the  bell  being  perpendicular.  Second  part  of  motion: 
strike  from  the  shoulder  to  level  of  the  face,  advancing  a  step 


Fio.  124 


Fio.  126 


upon  the  left  foot,  rapidly  extending  the  right  thigh  and  leg,  the 
right  foot  being  fixed  upon  the  floor,  and  quickly  back  to  position. 
Ten  to  fifteen  times  (Figs.  120  and  121). 

"12.  Exactly  the  reverse  of  No.  11.     Ten  to  fifteen  times. 

"13.  Bells  extended  above  the  head,  palmar  surfaces  looking 
forward,  bending  down  to  the  floor,  the  knees  remaining  extended, 
and  return.     Five  to  fifteen  times  (Figs.  122  and  123). 

"14.  Bells  downward  at  the  sides,  raising  and  dropping  the 
shoulders.     Ten  to  twenty  times  (Fig.  124). 

"15.  Bells  downward  at  the  sides,  flexing  the  spine  laterally, 
first  to  the  right  and  then  to  the  left.  Ten  to  twenty  times  (Fig. 
125). 
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"16.  Both  arms  are  extended  forward  to  about  forty-five 
degrees  and  abducted  at  about  the  same  angle,  then  forcibly 
crossed  in  front  of  the  chest,  causing  the  pectoral  muscles  to  con- 


Fio.  126 


Fio.  127 


Fig.  128 


Fio.  129 


tract  vigorously,  the  elbows  and  wrists  being  fixed,  and  then  back 
to  the  original  position.  Five  to  twenty  times,  alternating  the 
right  and  left  hands  above  (Fig.  126). 


1»2 


ORTHOPEDIC  SURGERY 


"17.  Bells  at  the  sides,  palmar  surfaces  looking  forward. 
Extend  arms  backward  in  a  vertical  plane  as  forcibly  as  possible, 
holding  them  rigid  in  the  fully  extended  position  for  a  few  moments, 
and  then  returning  the  bells  to  the  sides.  Five  to  fifteen  times 
(Figs.  127  and  128). 

"18.  Bells  to  the  sides.  Raise  the  body  upon  the  toes  and 
sink  to  the  original  position.    Ten  to  twenty  times  (Fig.  129). 

"19.  Same  position.  Raise  the  toes  as  far  as  possible  from 
the  floor,  tlie  body  remaining  erect.  Ten  to  twenty  times  (Fig. 
130). 

"20.  Same  position.  The  patient  squats,  abducting  the  knees 
and  resting  upon  the  toes,  tl:e  h.eels  being  raised,  the  trunk  per- 


Fia.  131 


feiily  em  t,  then  resuming  first  position.  Five  to  twenty  times 
^Fig!   13n. 

"21.  Same  pitsition.  Standing  upon  left  foot.  Flexing  the 
riglit  thigli  to  a  riglit  angle  to  die  hoAy,  extending  the  knee  and 
ankle  fully,  llie  j>atient  sijuats  on  the  left  ham,  the  left  bed 
remaining  on  the  flix>r,  and  then  resumes  the  first  position.  Two 
to  five  times  ^Fig.  132\ 

"22.  'Hie  sjune  standing  upon  the  right  foot.  Two  to  five 
tinu*s. 

*'2;>.  The  same  |x>sition.  Alternately  aiul  forcibly  Bexing  die 
thlglvs  and  Iocs,  caiisini:  tl.e  knees  to  touch  the  shoukleis.  Ten 
to  twenty  times     Fig.   loo. 
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"24.  The  same  position  as  in  No.  21,  extending  the  right 
lower  extremity,  the  right  bell  inside  the  thigh,  the  right  foot 
moved  in  a  circle  on  a  horizontal  plane  to  complete  extension 


Fio.  132 


Fxo.  133 


Fig.  134 


Fio.  135 


backward,  and  resuming  the  first  position.    ^Pwo  to  five  times 
(Figs.  134  and  136). 

"25.  The  same  as  No.  24,  standing  upon  the  right  foot.    Two 
to  five  times  (Kgs.  134  and  135). 
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**Thk  Heavy  Work. — hells,  weigl  ing  from  five  to  eiglity 
pounds  each,  and  steel  bars  and  bar-liells,  weighing  from  twenty- 
six  ta  over  one  lunnlre^l  and  eleven  pounds,  an*  used  in  different 
ways,  Belk  are  pushal  from  tlie  shoulders  above  the  liead  alter- 
nately as  often  as  the  patient  is  able  (Figs.  139  and  140), 

'*The  patient  is  instnieted  to  swing  a  heavy  bell  with  one  hand 
from  the  floor  above  the  head  am!  down  again,  the  elbow^  and 
tlxe  wrist  being  Kxed,  and  the  motion  repeateil  as  often  as  possible 
in  a  systematic  manner;  then  with  the  other  hand  the  same  num* 
}>er  of  times  and  later  with  both.  This  exerts  all  tlie  extensor 
muscles  from  the  toes  to  the  head  in  rapid  succession,** 

(For  this  exercise  the  patient  stanrls  firmly,  with  the  legs 
astride  of  the  heavy  bell,  and  then,  bending  over,  lie  seizes  it  and 
throw^s  the  extended  arm  upward  entirely  by  the  action  of  the 
back  muscles.  The  bell  is  poised  for  a  moment  above  the  head, 
and  it  is  tlien  swung  d<»wnward,  earning  the  extended  arm 
betw*een  and  behind  the  legs.) 

**\Mien  a  heavy  bell  is  pushed  or  swnng  above  the  head  on 
the  side  opposite  the  scoliosis,  the  action  of  tlie  back  muscles^  to 
sustain  the  weight  and  ei|uilibrium,  is  such  as  to  cause  tlie  cun^ed 
spine  to  approximate  a  straight  line  (Fig.  140),  A  similar  result 
IS  produced  w^hen  a  heavy  weight  is  held  by  the  side  of  d;e  erect 
body  on  the  scoliotic  side,  the  arm  being  at  full  length. 

"Wlien  a  heavy  bar  is  raise<l  above  the  head  with  both  Imnds 
the  patient  must  fix  the  eyes  upon  the  middle  of  the  bar  to  main- 
tain an  equilibrium.  This  necessitates  the  bending  of  the  head 
backward,  the  straightening  ami  hyperextending  of  the  spine, 
and  consecpiently  correcting  a  faulty  position  with  a  weight  super- 
inipcseiL  The  heavier  tlie  weigJit  put  above  tlic  head,  whether 
with  one  hand  or  with  two,  the  more  tl:e  patient  must  exert  him- 
self or  herself  to  attain  and  maintain  a  correct  or  an  improved 
attitude  in  order  to  sustain  the  equilibrium.  (By  an  Improved 
altitude  1  mean  the  greatest  amount  of  correction  of  the  devia- 
tion of  the  spine  that  the  fixation  of  a  deformity  will  allow.) 
Hence,  the  greater  the  weight,  the  more  forcible  the  actions  of 
the  muscles  become,  and  the  greater  the  temporary  reduction 
of  a  deformity.  It  is  by  means  of  frequent  and  forcible  tempor- 
ary reiluctions  of  deformities,  by  voluutar)^  muscular  action, 
that  wc  can  hope  to  improve,  and  do  improve,  those  cases  wiiich 
are  amenable  to  any  form  of  active  treatment, 

**When  a  patient,  hing  supine  upon  the  floor^  raises  a  heavy 
bar  above  the  head  so  that  the  arms  are  perpendicular  to  the 


Ml. 


— ^     -'1^ 


198 


ORTHOPEDIC  SURGERY 


floor,  the  weight  of  the  bar,  the  position  and  weight  of  the  Body, 
and  the  action  of  the  muscles  tend  to  broaden  the  entire  back 
and  shoulders,  and  a  slow  downward  movement  tends  to  widen 
the  entire  chest,  and  most  markedly  at  the  shoulders.  The  fre- 
quent repetition  of  the  upward  and  downward  movements  plays 
an  important  part  in  the  rapid  development  of  the  chest  and 
back.  Pushing  the  bells  alK)ve  the  head,  swinging  them  with 
each  hand  separately  and  with  both  hands  together,  raising  a  bar 
above  the  head,  standing  and  lying  down,  and  the  exercises 
before  enumerated,  constitute  one  day's  work. 

Record  op  the  Work  Performed  by  a  Girl  Fourteen  Years 
OF  Age  (Tesghner). 
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"As  the  amount  of  work  performed  by  a  patient  depends 
upon  the  last  pre\ious  record  of  that  patient,  that  record  must  be 
improved  upon  at  each  succeeiling  visit,  unless  there  be  a  good 
reason  to  the  contrary.  Most  patients  can  well  stand  three 
treatments  a  week  (vide  table).  In  mild,  habitual  cases  im- 
provement in  deportment  is  noti(!e(l  by  the  patient's  relatives 
and  friends  and  by  the  patients  themselves  within  the  first  two 
weeks.  In  these  cases  two  months'  treatment  usually  suffices  to 
effect  a  ^complete'  cure.  In  the  more  severe  cases  such  rapid 
results  cannot  be  expectinl,  but  a  certain  appreciable  improvement 
is  effected,  and  the  amount  of  improvement  depends  upon  the 
persistent  continuance  of  the  treatment.  When  there  is  fixed 
rotation  of  long  standing,  with  bony  and  ligamentous  changes, 
the  prosj>e(t  is  not  as  good;  but  even  in  those  cases  consider- 
able improvement  will  be  evident.'' 
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"Patients  are  not  permitted  to  wear  support^i  of  any  kind,  not 
even  cornets.  They  should  nut  exercise  until  at  least  two  hours 
after  a  meal,  nor  when  menstruating.  The  general  health  is 
improved  by  the  exereises;  the  patients  gain  in  heiglit  and 
weight.  The  girth  and  breadth  measurements,  chest  depth, 
strength  tests,  and  hing  capacity  are  generally  increasetl.  and  the 
depth  of  the  alKJomen  is  usually  deci-easetL  In  some  cases,  es- 
pecially those  of  undersized  patients,  the  increase  in  height  is 
very  rapid,  and  it  is  certainly  more  tliau  the  increase  by  ordinary 
growth.  There  were  markefl  cases  of  Hat  foot  which  were  beue- 
tite<L  nie  flat  feet  became  shorter  through  the  exercises  l>y  the 
increase  in  depth   of  the  inner  arches." 

This  system  of  exercises  combines  the  forcible  correction  of 
deformity  and  the  overcoming  of  restriction  of  normal  motion  by 
means  of  the  ** heavy  work**  with  muscle  builtling.  It  has  the 
merit  also  of  making  an  immediate  mental  impression  u{xjn  the 
patient  which  no  other  system  can  make-  for  if  the  patient  does 
not  "strain  every  nerve"  he  must  certainly  exercise  every  muscle 
to  pre^erv^e  the  equilibrium  while  supporting  the  heavy  weights, 
and  this  mental  impi'cssion  is,  undoubttxily,  one  of  the  important 
elements  in  successful  treatment. 

The  system  has  tlu^  disadvantage,  if  disa4lvaritage  it  may  be 
calleti,  of  making  class  work  impossible,  for  the  patient  must  be 
under  constant  super\isiun,  not  only  that  he  may  be  urged  to 
the  limit  of  his  capacity,  but  that  overstrain  may  be  avoided  BS 
welh  f 

It  might  appear  from  the  description  that  the  danger  of  over- 
work is  great,  but  in  a  hnig  series  of  cases,  some  of  which  were 
coniplicatefl  by  defec^ts  of  the  heart  ant!  lungs,  no  unfavorable 
symptoms  have  been  ol>ser\^ed  by  Tcschner,  The  system  is, 
however,  one  that  can  only  be  practised  by  a  physician. 

Another  system  of  exercises,  moflilied  somewhat  from  tlie 
so-c^alletl  Swetlish  system,  moi*e  suital4c  for  chiss  work  is  that 
followed  at  tlie  Hospitd  for  HuptnrtHil  and  Crippled.  Dr.  I'ruslow^ 
has  outlines  I  for  me  some  of  the  more  important  exemses,  anr! 
illustrateil  tliern  with  tlie  photogra|>bs  timt  are  reprfjtiuced  here. 

'I'he  objects  of  the  treatment  are;  (1)  To  overcome  the  patient*s 
faulty  haiats  of  posture  by  tlie  re[:)eated  purposeful  assumption 
of  proper  postures;  in  other  woitls,  to  counteract  the  deformity 
habit  by  training  the  mental  and  muscular  perception  of  sjimnetry, 
(2)  To  stimulate  and  to  strengthen  the  weakenetl  muscles,  par- 
finihirlv  thosp  rnMsrnlar  groups  that   are   cspeciallv  concemeil  in 


1 


LATEHAL   CUIIVATURE  OF  THE  SPINE 


201 


Sell-correction;  Postures. — ^The  first  exercises  (a  and  b)  in  self- 
correction  are  for  the  purpose  of  overcoming  the  anteroposterior 
deformities  that  usually  accompany  lateral  deviation  of  the  spine. 

(a)  He.\d  Bending  Backward. — In  tliis  exemse  the  chin  is 
not  tilted  upwanj,  but,  the  head  being  held  level,  the  neck  is 
drawn  directly  backward  until  the  cenical  and  upper  part  of  the 
dorsal  segments  of  the  spine  are  completely  extended.  Thus, 
by  increasing  the  ilistance  between  the  points  of  attachment  of 
the  stemomastoids  and  the  scaleni,  strong  traction  is  made  upon 
these  muscles  witli  the  effect  of  elevating  the  upper  part  of  the 
tborax^ — ^an  important  feature  in  tlie  exercise. 

(fc)  Trunk  Bending  Forward  and  Trunk  Raising. — The 
patient  stands  in  the  erect  posture  witli  the  spine  extended  and 
the  chest  expanded  as  in  the  pre\ious  exerc*ise.  The  trunk  is 
then  bent  fon^^ard  (similar  to  Fig.  146),  the  cnly  motion  being 
at  the  hip-joints.  71ie  trunk  is  then  raise*!  again  to  the  former 
position,  care  being  taken  to  keep  the  hips  farther  back  than  tlie 
chest.  In  both  flexion  and  extension  the  spine  must  be  rigidly 
held  in  the  corrected  attitude,  and  there  must  be  no  motion  at  tlie 
knees.  There  is,  of  course,  a  movement  corresponcHng  to  exten- 
sion at  the  ankle-joints  when  the  legs  and  buttocks  are  thrown 
backwani  to  compensate  for  tl:e  forward  bending  of  the  body. 
The  object  of  tliis  exercise  is  to  train  the  patient  to  keep  tl,e  hips 
back  and  tlie  chest  forward. 

The  otlier  exercises  in  self-correction  are  for  die  purpose  of 
overcoming  lateral  de\nation  of  the  spine,  tlie  right  dorsal,  left 
lumbar  curve  being  taken  as  the  tj^  (Fig-  HI). 

This  series  is  arranged  in  a  progression,  and  each  one  must  be 
learned  before  the  next  in  order  is  attempted. 

(c)  Left  Neck  Firm.— The  left  1  and  is  placed  behind  the 
neck,  the  left  shoulder  is  raised,  and  tt:e  left  elbow  is  held  well 
back.  This  posture  impresses  upon  the  patient  the  necessity  of 
appn^xnmating  the  left  shoulder  and  the  neck  (Fig,  142). 

(d)  Body  Inclination  to  the  Lej?t. — ^This  is  a  most  impor- 
tant posture;  it  Is  intendetl  to  correct  mechanically  the  faulty 
inclination  to  the  right  and  to  overcome  die  upper  cune  by  trac- 
tion on  its  concavity*  The  patient  holding  the  arm  in  the  first 
position  is  instructed  to  stretch  well  out  with  tlie  left  elbow, 
rotating  upwanl  and  abducdng  the  left  scapula  as  much  as  pos- 
sible* This  puta  upon  the  stretch  the  rhomboidei  and  the  lower 
half  of  the  trapezius  of  the  left  side,  thus  making  strong  traction 
upnn  their  jKiints  of  attachment  in  the  dorsal  concavity.     At  the 
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spine  which  usually  throws  tliis  side  of  the  pel\is  somewhat  for- 
ward. This  correcting  motion  should  be  carried  out  in  the  lower 
dorsal  and  lumbar  segments,  and  it  shoufd  not  affect  the  attitude 
of  the  remainder  of  the  trunk. 

{k)  Left  Oblique  Stride  Standing. — ^The  pelvic  twist  and 
right-sided  sway  being  rigitlly  maintaincNl,  the  left  foot  is  plat*ed 
about  two  foot-lengths  forwani  and  a  little  outwani.     Upon  this 


^i!  I'l 


Righl  iieisk  firm. 


leg  the  greater  part  of  the  weight  of  the  l>od)'  in  now  supported 
This  allows  a  sligl.t  downwanl  tilt  of  the  {>ehis  to  the  right,  and 
lessens  the  left  lumbar  convexity  (Fig.  145).  The  positions, 
attainetl  by  the  progressive  exercises  to  this  point,  being  main- 
tained!, the  patient  continues  with — 

(i)  Tkunk  Bending  Fohward. — In  this  psture,  motion  takes 
place  in  the  hip-joints  only,  as  in  the  first  exercise.     This  exer- 
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next  treatment,  when  a  new  posture  is  added,  if  it  appears  that 
progress  can  be  made. 

These  successive  postures  are  in  reality  exercises  in  that  it 
requires  constant  muscular  effort  to  retain  tlieni,  but  they  are  not 
exercises  in  the  sense  of  repeateti  alternations  of  position.  The 
series  is  simply  an  elaboration  of  what  is  called  the  keynote 
posture.  The  raising  of  the  left  elbow,  for  exantple,  makes  it 
easier  for  the  patient  to  overcome  the  distortion  of  the  upper 
part  of  tlie  spine;  it  also  instructs  him  in  the  manner  of  holding 
the  spine  in  the  improved  jxvsition  after  the  arm  is  placeil  by  the 
side. 

The  same  is  true  of  all  the  posture,s ;  each  one  suggests  and  makes 
tt>rrection  easier,  and  after  sufficient  practice  the  patient  should 
be  able  to  assume  the  corrected  position  witliout  placing  the  arm 
or  the  leg  in  the  pi*eli miliary  attitude.  Thus  the  successive 
postures  are,  as  it  were,  letters^  which,  placed  together  one  by 
one,  make  a  complete  wonJ,  or  the  l)c*st  possible  po.sition  that  the 
patient  can  assume.  At  Hrst  the  patient  must  use  the  letters  and 
slowly  spell  out  the  airrectetl  attitude,  but  after  the  muscles  have 
l>een  educated  by  the  n^jjeated  Jissrunption  of  each  posture,  and 
when  the  perception  of  symmetry  has  Ix^n  acquired,  the  corrected 
attitude  may  be  assumed  at  \\Hlh  Finally,  the  improved  posture 
will  be  instinctively  retained,  and  will  Ix-come  habitual. 

Muscle  Building  Exercises. — In  the  treatment  of  lateral  curvature 
one  aims  to  stn*ngthen: 

1.  The  jx)sterior  cervical  muscles* 

2.  The  dorsal  and  lumbar  muscles. 

3.  The  nmscles  of  vertebroscapular  attachment. 

4.  The  abdominal  muscles. 

3,  'ITie  thigh  and  leg  muscles. 
6.  Hie  chest  expan<ling  muscles, 

Tlie  following  exercises  have  been  selecteiJ  as  best  adapted  for 
thU  purpose.  Each  one  should  be  performed  five  or  more  times 
aecofibng  to  the  strength  of  the  patient. 

(a)  Opposite  Standing,  Head  Bending  Backward,  Kk- 
SI«TRD. — llie  patient  stands  befoi*e  a  wall  or  a  shoulder-high  hori- 
zontal bar,  on  which  the  hands  are  placed  with  the  arms  extendeil. 
'llie  head  is  bent  forward,  and  is  then  forced  backward,  the  latter 
movement  being  resisted  by  the  hand  of  the  surgeon.  This 
exercise  is  designed  to  strengthen  the  posterior  cervical  muscles. 

(h)  Opposite  Bend  Standing,  Trunk  Raising,  Resisted.^ 
Hie  patient  stands  with  the  upper  part  of  the  thiglis  in  contact 
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little  practice  the  surgeon  leams  to  give  an  outwatd  twisting 
motion  to  his  hands  while  resisting,  which  tends  to  untwist  the 
spinal  rotations.  When  the  dorsal  rotation  to  the  right  is  marked 
this  untwisting  may  be  facilitated  by  encircling  the  patient's  chest 
with  the  left  hand,  while  with  the  right,  strong  forward  and  out- 
ward pressure  is  made  as  the  patient  raises  the  body.  This  exer* 
cise  is  for  the  purpose  of  developing  the  muscles  of  the  erector 
spinae  group. 

(c)  Prone  Lying,  Head  and  Shoulder  Raising  "the  Seal." 
— The  patient  lies  upon  a  table  or  upon  the  floor,  and  raises  the 
head  and  chest — "looks  at  the  ceiling."  Progression  is  made 
in  the  increased  leverage  of  arm-weight  transference. 

1.  With  the  hands  on  the  backs  of  the  thighs. 

2.  With  the  left  hand  behind  the  neck  and  the  right  hand  on 
the   back   of  the   thigh. 

3.  With  both  hands  behind  the  neck,  and  with  the  elbows 
well  out  and  back. 

4.  "Swimming."  The  arm  motions  of  swimming,  in  three 
counts.  This  exercise  is  to  strengthen  the  muscles  of  the  back 
from  the  head  to  the  pelvis. 

{d)  Prone  Lying,  "Diving." — The  patient  lies  upon  a  table 
the  trunk  and  pelvis  projecting  beyond  its  edge,  the  limbs  being 
fixed  by  a  strap  or  by  the  weight  of  another  person.  The  body 
is  then  bent  downward  and  is  raised  again  to  the  horizontal  posi- 
tion (Fig.  148).  In  this  exercise  assistance  will  be  required 
at  first.  Piiogression  is  made  by  transference  of  arm  weights,  as 
in  the  former  exercise,  thus: 

1.  With  the  hands  on  the  hips. 

\    2.  With  the  anns  stretched  out  at  right  angles  to  the  body. 

3.  With  the  hands  behind  the  neck, 

4.  With  the  arms  extended  in  the  line  of  the  body. 

This  exercise  is  for  the  purpose  of  strengthening  all  the  muscles 
of  the  back. 

{e)  Prone  Lying,  Leg  Raising. — The  patient,  lying  in  the 
prone  |X)sture  upon  the  floor  or  table,  lifts  the  limbs  (oveiextends) 
alternately,  the  raised  leg  held  perfectly  straight.  When  the  left 
thigh  Is  extended,  as  much  as  the  iliofemoral  ligament  will  allow, 
tlie  left  side  of  the  i)elvis  Is  tilted  upward  also,  thus  untwisting 
the  lumbar  spine.     Progression  in  this  exercise  is  made  as  follows: 

1.  Alternate  leg  raising,  unresisted. 

2.  Alternate  leg  raising,  resisted. 

3.  The  leg  motions  of  swimming  in  three  counts. 
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In  this  exercise  the  entire  lower  extremities  nutst  pn)jert  Ix*- 
yond  the  supp<_>rting  table.  Ilie  exerc*ises  ar^  for  tlie  purpose  of 
stncngtlieniiig  the  lumbar  muscles  aod  the  extensors  of  the  thigli, 
(/)  Opposite  Sitting,  Backward  Bending  of  the  Trunk. — 
The  [>»tient  is  seated  upon  a  liench,  and  the  feet  are  fastened  to 
the  floor.  The  trunk  being  held  in  a  position  of  ctimplete  exlen- 
sbn,  is  bent  slowly  backward,  motion  lieing  at  the  hip-joint  only. 
Progression. 

1.  With  the  hands   Iw^hind   the  hips. 

2*  Witli  the  left  liaiul  lu'liind  the  neck,  the  right  hand  on  the 
hip. 

3.  With   Ijoth   hands   behind   the   neck. 

4.  With  both  arms  extended  upwarJ. 

At  first  tJie  body  is  bent  backwjirrl  about  forty-five  degrees,  later 
until  the  head  touches  die  floor.  This  exercise  is  to  .strengtiien 
the  aMominal  muscles. 

(g)  The  Horizontal  Bar,  "Puix-ups." — ^The  patient 
hangs  by  the  hands  and  is  assisted  to  '*chin  the  bar."  The  l>ody 
is  then  allowed  to  sink  slowly  back  into  the  former  position,  the 
elbows  are  held  well  back,  and  the  patient  is  instructed  to  bear 
as  much  of  the  weight  as  is  possible  with  the  left  arm  and  shoulder. 
ThU  exercise  corrc^cts  the  dorsal  curve  by  means  of  muscular 
acti%nty,  and  the  lumbar  curve  by  the  weight  of  the  suspended 
pelvis  and  limbs.  Tlie  jnuscles  used  are  those  with  veilebro- 
seapula   attachment. 

(A)  Left  Leg  Standing,  Pelvis  Tilting.— ITie  patient 
stands  upon  the  edge  of  a  bench,  supporting  tlie  weight  on  the 
left  leg,  the  right  leg  being  susj^nded  lieyond  the  side  of  the 
l>ench.  \Miile  the  head  and  tnink  are  kept  in  the  c^orrected 
position,  the  pehis  is  made  to  tilt  sharply  downward  on  the  right, 
by  lowering  the  right  leg,  while  the  left  is  kept  j>erfectly  stiff 
*^rhis  has  the  effect  of  straightening  the  himbar  curve. 

(i)  Left  Leg  *' Hopping.** — Both  hantls  are  plact^d  liehind 
the  neck  and  the  weight  is  supported  entirely  upon  tlie  ball  of 
the  left  foot  In  this  attitude  the  patient  hoj>s  ten  or  more  times. 
This  exercise,  like  the  Iftst,  tends  to  straigliten  the  spine  and  to 
strengthen  the  muscles  of  the  left  leg,  which  are  often  somewhat 
weakened  from  disuse. 

(J)  Respiratory,  Half  Reclining,  Arm  Extensions  and 
Flexions,  Resisted. — ^The  patient  sits  in  a  chair  with  an  inclined 
back,  or  lies  U|>on  a  low  table  with  hard  pill«>ws  under  the  mid- 
dorsal  regi(»n,  so  that  the  upper  dureal  and  cerAical  segments  of 
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the  spine  must  be  overextended.  The  arms  are  stretched  upward 
and  hack%vard,  and  the  hands  arc  grasped  by  the  surgeon,  who 

stands  behind  and  resists  the  patient's  downward  pidl*  With  the 
upward  stretcli  of  the  arms  and  pull  by  the  surgeon  the  patient 
inhales  forcibly.  With  the  doT^*nward  pull  against  resistance 
the  patient  exhales  forcibly.  This  exercise  is  made  in  the  rhythm 
of  slow  breathing 

\\Tien  the  patient  has  l>een  thonjughly  instructed  in  self- 
correction  and  in  the  exercises  for  muscle  building,  general  g)Tn- 
nastics  for  systematic  motor  training  may  be  given  effectively 
to  groups  of  fifteen  or  twenty  pupils. 

The  cxercLses  illustrated  on  pages  186-194  will  serve  this 
purpose   satisfactorily. 

These  two  sptenis  of  treatment  by  gymnastics  have  been 
selected  as  the  most  practicable  of  the  many  that  have  been  de- 
vised. It  may  be  statc^d  tJiat  any  treatment  that  makes  the  spine 
more  flexible,  that  overcomes  faulty  attitudes,  and  that  streng- 
thens the  muscles,  must  be  of  benefit  to  the  patient,  the  degree 
of  Ix^nefit  corresponding  to  the  persistence  and  energj^  of  the 
pupil  and  the  instructs *r  rather  than  to  any  particular  theorj^ 
on  which  such  treatment  is  based.  The  rotation  of  the  vertebral 
todies  is  increased  by  forwarti  bending  of  the  trunk,  and,  as  this 
is  tiie  more  important  element  of  lateral  curvature,  it  is  evident 
that  extension  or  overextension  of  the  spine,  combined  with  lateral 
twisting  in  such  a  manner  as  to  reverse  the  habitual  inclination, 
will  must  directly  lessen  or  correct  the  distortion.  If  improvised 
exercises  are  conducted  from  this  standpoint  they  will  alwaj^  be 
effective  (Figs.  151  and  152). 

Tbe  Removal  of  Superincambent  Weight. — The  removal  of  super- 
incumbent weight  by  the  a.ssumption  of  the  reclining  posture 
whenever  the  patient  is  fatigued  is  an  important  adjunct  in  the 
treatment  of  a  certain  class  of  cases.  The  patient  .should  lie, 
preferably,  upon  a  hard  support  iii  the  supine  posture,  with  the 
arms  extended  ab<_)ve  the  head.  If  the  dorsal  kyphosis  is  exag- 
gerated, a  firm  cusliion  l)etween  the  shoulders  or  under  the  pn>- 
jectiog  ribs  will  aid  to  expansion  of  the  chest  and  favor  the  cor- 
rection of  the  deformity. 

SE!.F-susPENSiON,~Self-susj>t»nsion,  by  means  of  tlie  halter 
and  pulley,  is  of  service  in  overctimiDg  secondary  contractions  of 
the  tissues,  and  thus  it  aids  in  the  correction  of  deformity.  It 
is  often  efficacious,  also,  in  relieving  the  discomfort  that  is  some- 
times a  troublesome  symptom  when  the  distortion  b  extreme. 
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abduction  of  the  thighs,  swaying  the  trunk  from  side  to  side, 
"chinning"  the  bar,  and  the  like,  are  useful. 

The  Use  of  Braces  or  Other  Supports. — In  the  treatment  of  the 
ordinary  type  of  lateral  curvature,  when  there  is  an  opportunity 
for  proper  systematic  gjonnastic  training,  direct  support  is  not 
usually  indicated.  There  are,  however,  cases  even  in  this  class 
in  which  the  deformity  habit  is  so  persistent,  and  in  which  the 
voluntary  efforts  of  the  patient  to  assume  a  better  attitude  are 
so  ineffective,  that  support  may  be  employed  for  a  time  with 
advantage. 

The  best  support  is  a  plaster  corset  applied  with  as  much  manual 
corrective  force  as  is  practicable  while  the  patient  is  suspended  in 
the  upright  posture  if  lateral  deviation  is  most  marked  or  if  the 
curvature  is  flexible;  in  the  horizontal  preferably  if  the  rotation 
is  the  prominent  feature  of  the  deformity. 

If  correction  is  attempted  in  the  horizontal  attitude  the  patient 
may  be  suspended  in  the  prone  posture  on  a  strip  of  cotton  ck)th 
(the  hammock  method).  As  this  sinks  under  the  weight  the 
trunk  falls  into  the  attitude  of  overextension,  which  is  that 
most  favorable  for  the  untwisting  of  the  rotated  spine.  When 
the  deformity  is  marked,  the  lx>dy  may  be  suspended  in  the  lat- 
eral attitude  by  means  of  a  sling  of  cotton  cloth  passed  about  the 
prominent  ribs;  thus  the  weight  of  the  body  acts  as  a  correcting 
force  during  the  application  of  the  corset. 

f  In  using  such  corrective  force  one  endeavors,  if  possible,  to 
overcorrect  the  habitual  deformity  and  the  less  marked  changes  in 
the  anteroposterior  contour  as  well.  For  example,  if  the  lumbar 
region  is  flat  one  attempts  to  reproduce  the  normal  lordosis,  and 
if  the  body  Ls  habitually  inclined  in  one  direction  one  endeavors 
to  sway  it  to  the  opposite  side,  and  to  efface  the  so-called  high  hip. 

This  attitude  of  overcorrection  assured  by  the  corset,  combined 
with  exercises,  is  especially  efficacious  from  the  curative  stand- 
point in  the  treatment  of  single  flexible  curves.  If  the  second  or 
compensatory  curvature  has  already  appeared,  one  attempts  to 
overcorrect  the  primary  deformity  and  directs  exercises  for  the 
purpose  of  straightening  the  second  curve  while  the  patient  is 
wearing  the  corrt»ctive  corset.  For  as  the  compensatory  curva- 
ture is  usually  in  the  dorsal  region,  it  may  be  considerably  influ- 
enced by  postures  of  the  arms  and  shoulders.  As  often  as  pos- 
sible during  the  day  the  patient  should  endeavor  to  improve  upon 
the  attitude  which  the  corset  enforces,  by  assuming  the  keynote 
position  and  by  flexing  and   extending  the  trunk  at  the  hips. 
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For  general  exercises  the  corset  may  be  removed,  and,  as  a  rule, 
it  need  not  be  worn  at  night,  although  in  the  treatment  of  young 
subjects  its  Cf^nstant  use  for  one  or  more  weeks  is  of  service  in 
enforcing  a  proper  attitude. 

When  the  deformity  is  dependent  upon  irremediable  injury  or 
disease,  such,  for  example,  as  anterior  (jcilionivelitis  or  empyema, 
some  form  of  brace  must  be  employed  constantly  to  prevent  exces- 
sive lateral  deviation  of  the  trunk;  and  in  eases  of  fixed  deformity 
in  older  subjects,  especially  if  the  patient's  occupation  h  fatiguing, 
a  support  may  be  indicated  to  relieve  symptoms  of  disoDmfort  or 
pain. 

Support  Is  employed  primarily  with  the  aim  of  pn^ventiug  an 
increiise  of  deformity  and  to  relieve  syniptoms  incidenta!  to  the 

Fio.  155 


The  Kni^l  Bptnal  bntee,  an  used  in  lateral  ciirvuturci.  K  leather  or  canvas  batid,  made 
ftdjuitable  by  Ucin£s,  ia  stretched  from  the  posterior  upright  to  the  aide  bar  on  thalaide  of 
the  donal  convexity. 

dcfonnity.  It  may  ser\T,  also,  in  some  degree  as  a  corrective 
appliance^  If  it  holds  the  spine  in  the  extended  position  or 
induces  lordosis,  it  may,  by  relieving  the  anterior  j>ortion  of  the 
c'olumn  in  part  from  the  defoniiing  influence  of  superincaral>ent 
weight,  induce  or  permit  a  slight  le>^sening  of  the  rotation  of  the 
vertebral  bodies.  On  this  principle  a  light  steel  brace,  after  the 
Taylor  model,  may  be  as  effective  a.s  any  of  the  more  complicated 
appliances,  as  was  suggested  many  years  ago  by  Judson,  Corsets 
of  other  material  than  plaster,  for  example,  of  paper,  or  of  alumi- 
num, as  suggested  by  Phelps,  may  be  employed  when  the  de- 
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fonnity  is  fixed  and  when  no  change  in  the  position  or  siase  of 
the  trunk  is  to  be  expected,  llie  Knight  brace,  when  carefully 
adjusted,  apj^eais  to  meet  the  requirements  fairly  well,  and  when 
less  support  Is  needed  an  ordinary  corset  strengthened  by  Hght 
steels  may  l^e  sufficient. 

Forcible  Correction  o!  Deformity. — In  the  treatment  by  gj^mna^- 
tic  exerciseii  the  patients  are  supposed  to  overcome  by  voluntary 

effort,  as  far  as  is  possible,  the 
^^''  ^•'^  seeondarj"  accommodative  con- 

tractions of  the  soft  parts  that 
prevent  the  correction  of  the 
deformity,  the  heavy  work  of 
the  Tescboer  sptem  being  par- 
ticularly etYeetive  for  this  pur- 
pose. But  in  many  instances 
the  voluntary  correction  of  de- 
formity may  be  supplemented 
with  advantage  by  the  employ- 
ment of  force.  For  example, 
the  patient  may  use  the  weight 
of  the  body  as  a  means  of 
correction  by  forcibly  flexing 
the  trunk  over  a  padded  bar 
(Fig.  162) »  and  a  variety  of 
similar  postures,  either  active 
or  passive,  with  or  without 
suspension,  may  be  utilized 
with  the  same  object.  Correc- 
tive force  applied  by  the  hands, 
the  patient*s  trunk  being  flexed 
and  rotated  in  the  directions 
opposed  to  the  deformities, 
\^\^  \  .  although  the  most  etTective 
method,  is  the  most  fatiguing, 
and  machines  have  been  con- 
structed with  the  aim  of  apply- 
ing the  force  in  a  similar  manner.  This  is  illustrated  by  the 
appliance  of  Htjffa,  which  has  Ijeen  modified  by  Schede  and 
others.  In  this  machine  the  patient  Is  suspended,  the  hips 
are  fixed,  and  the  pressure  screws  are  apphed  upon  the  con- 
vexities of  the  double  curve,  with  the  aim  of  untwisting  the 
spine.    The  c^jrrection  is  maintained  for  fifteen  minutes  or  longer, 


Foreible  correction  by  means  of  fbc  modified 
HoUa  aiipliBQce.  (Bradford  and  Brackett). 
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afid  it  is  then  followed  by  the  regular  exercises  of  the  day 
(Fig.  156). 

The  Forcible  Oorrection  of  Deformity  Gombined  with  Fixation. — 
Forcible  correction  and  fixation  in  the  improved  position  is  the 
treatment  of  selection  for  re^sistant  lateral  curvature  in  early 
ctiildhood,  l>ecause  one  cannot  command  the  coH^jperation  of  the 
patient  in  maintaining  the  proper  attitude,  and  because  the  rapid 
growth  at  this  age,  which  favors  tlie  increase  of  the  (lefoniiity, 
is  efjually  favorable  to  its  cure  if  the  static  conditions  can  be 
changed. 

For  example,  one  treats  the  severe  rhachitic  k}T)hosis  of  in- 
fancy by  fixation  on  the  stretcher  frame  in  the  attitude  of  over- 
extension, and  by  daily  manual  correction  of  the  deformity. 
.\nd  in  the  treatment  of  older  chiltiren,  in  whom  posterior  or 
lateral  deformity  is  fixed,  one  b  justified  in  using  the  same  method 
for  its  relief  and  cure  diat  would  be  employed  in  the  treatmeut  of 
Pott's  disease.  In  this  class  the  plaster-of-Paris  jacket,  applied 
while  the  trunk  is  held  in  the  best  possible  position,  is  the  treat- 
ment of  selection — a  treatment  that  shrmlcl  be  continued  until 
the  deformity  is  cured  or  until  further  rectification  hy  this  means 
is  found  to  be  impossible. 

The  most  convenient  metho*!  of  applying  the  jacket  Ls  by  means 
of  tlie  ordinary  suspension  apparatus.  The  back  ha\ing  been 
carefully  padded  at  the  points  of  pressure,  the  patient  is  sus- 
pended, and  while  traction  and  manual  corrective  force  are  ex- 
erted the  plaster  bandages  are  applied.  In  this  correction  two 
points  are  of  especial  imfxjrtance:  to  attain  as  much  extension  or 
overcorrection  as  possible,  and  to  sway  the  entire  body  in  the 
direction  opposite  t<:)  the  habitual  inclination.  By  overextension 
one  removes  the  weight  in  part  from  the  vertebral  Ijodies  that 
are  primarily  deformed,  and  by  lateral  correction  one  endeavors 
to  change  the  reflation  of  the  weight  to  the  distorted  part.  This 
improved  position  must  he  carefully  maintained  Ijy  the  hands 
until  the  plaster  bandages  have  become  firm.  The  jackets  may 
be  changed  at  intervals  of  about  a  month,  and  at  each  applica- 
tion one  attempts  to  impn>ve  upon  the  fr^rmer  position. 

Lovctt*  has  urged  the  impoHance  of  correcting  anteropcxsterior 
deformities  by  straightening  the  compt^nsativrj^  curves*  For 
exajnple,  if  a  dorsal  convexity  Ls  accr>mpanicd  by  a  lumbar  con- 
cavity the  jacket  should  be  applied  while  the  lumbar  segment  is 
straight.     This  may  be  accomplished  by  supporting  the  trunk  in 

1  TraimGiiolu  AmeHciui  Orthopedic  AMoclAiion,  1901,  voL  xjv. 
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the  prune  posture  on  a  hammock,  the  legs  hanging  downward  on 
either  side,  or  in  the  sitting  |x)sture.  The  effect  of  flexion  of 
the  thighs  in  straightening  the  himbar  spine  Ls  illustrated  in 
Fig.  157.  Theoretically,  if  this  attitude  persists,  it  should 
induce  a  flattening  of  tlie  abnormal  kyphosis  of  which  tlie  lordo- 
sis is  the  effect,  particohirly  if  the  unproved  position  is  favored 
by  appropriate  postui^s  and  exercises. 

Ill  the  cases  in  which  corrective  force  is  employed  the  jacket 
is  used  in  preference  to  the  corset,  because  it  holds  the  spine 
more  perfectly.  It  b,  of  course,  a  disadvantage  to  employ  such 
restraint,  but,  as  has  been  stated,  the  prf*gnosis  in  fixed  rotary 
lateral  curvature  in  a  young  child  is,  as  reganls  ultimate  deform- 
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Congenital  scoliosis.     After  insnixneiit  for  three  yeitrs  by  forcible  dorrection  and 
fixAtion  by  pbiater  jaoket*^     Showing  lbs  diaappeariiiice  of  the  ratniion. 

ity,  extremely  unfavorable,  and  one  Ls  justified,  theref<>re,  in 
sacrificing  miiscnlar  activity  in  order  that  tlie  original  deformity 
of  the  bones  may  he  remedied.  As  an  illustration  of  persistence 
in  this  method  of  treatment,  it  may  be  stated  that  it  was 
continued  by  jne  for  nearly  five  years  in  one  case  of  extreme 
scoliosis  of  congenital  -origin,  with  most  gratif\4ng  success 
{Fig.  157). 

The  jackets  may  be  applied,  also,  in  the  horizontal  position, 
traction  being  exerted  upon  the  arms  an<l  legs,  combined  "wnth 
manual  pressuit?  on  the  trunk,  somewhat  after  the  manner  of  the 
Calot  niethod  of  corrt*ction  of  the  deformity  of  P<Jtt's  disease. 
Or  the  body  may  be  supported  by  a  sling  or  other  appliance.  In 
certain  instances  one  b  able  to  correct  the  deformity  more  effect- 
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ualJy  by  horizontal  tlian  by  vertical  suspeiLsion  in  the  manner 
already  described* 

Wien  the  deforiiiity  has  been  overcome,  or  when  the  contin- 
uation of  the  treatment  seems  undesirable,  the  jacket  may  be 
replaced  by  a  cc^rset,  which  may  be  removed  for  daily  massage  anil 
for  exercises.  Thi^  may  l>e  finallv  discarded  when  the  muscular 
strength  has  l>een  regained. 

As  has  been  stated,  forcible  correction  and  fixation  is  essen- 
tially a  treatment  of  deformity  in  early  childhood.  But  in  cer- 
tain instances,  when,  for  example,  the  deformity  is  extreme  or  is 
increasing  rapidly,  it  may  be  employeil  in  adolescence.  In  the 
treatment  of  this  class  of  cases  the  plaster  jacket  is  usually  applied 
w^hile  tlie  patient  is  fixcfJ  in  the  Ijest  possible  position  by  means  of 
some  form  of  pressure  apparatus,  as  is  illustrated  in  Fig.  156. 

Forcible  correction  of  deformity  in  this  manner,  under  anses- 
thesia,  with  subsequent  fixation  of  the  trunk  and  of  the  head,  if 
possible,  in  the  overcorrected  position,  is  advocateil  by  WylLstein,* 
and  it  may  be  of  service  in  certain  cases. 

The  Volkmaxn  Srat,— In  cases  of  primary  lumbar  curva- 
ture, or  when  the  secondarj'  cun^e  of  tliis  region  is  prtmounced, 
the  attitude  may  be  improved  and  the  deformity  may  be  cor- 
rected in  part  by  seating  the  patient  on  an  inclined  plane,  the 
high  side  liencath  the  low  hip,  thus  lessening  the  convexity  of 
the  curve. 

The  Hir.u  Siioe,^ — The  same  object  may  he  attained  in  the 
erect  posture  by  the  use  of  a  higher  heel,  or  hc*el  and  sole.  The 
elevation  may  be  fmm  a  half-inch  to  an  inch  and  a  quarter,  the 
amount  being  regulated  by  its  effect  ii[K>n  the  contour  of  the 
trunk. 

Posture  and  Support  during  Recumbency. — llie  atti- 
tudes habitually  assumed  during  recuml>ency  should  be  investi- 
gated. The  bed  should  be  provided  with  a  hard  mattress  and  a 
low  pillow,  and  the  patient  should  be  enamraged  to  lie  habitually 
upon  the  side  which  opposes  the  deformity,  or  upon  the  back. 
The  rectification  induced  by  such  an  attitude  may  be  still  further 
increiused  by  the  use  of  a  hart!  pillow  beneath  the  convexity  or 
beneath  the  back,  and  in  certain  instances  the  Harwell  sling  may 
be   employed    with    advantage. 

General  Treatment,--The  importance  of  uiiproving  the  gen- 
eral condition  of  the  patient  by  regulation  of  the  diet,  by  cold 
baths,  and  by  active  exercise  in  the  open  air  is  self-evident.    The 
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strain  upon  the  back  should  be  lessened  by  providing  proper 
seats  and  by  limiting  the  time  passed  in  passive  attitudes,  and  by 
lessening,  as  far  as  possible,  the  restraint  of  the  clothing.  These 
precautions  are  of  almost  equal  importance  with  the  active  treat- 
ment. 

The  Duration  of  Treatment. — The  duration  of  treatment  depends, 
of  course,  upon  the  character  of  the  deformity  and  upon  its  causes. 
In  the  ordinary  type  of  adolescent  scoliosis  the  duration  of  active 
treatment  is  usually  from  three  to  six  months.  In  this  time  the 
muscles  may  be  so  strengthened  and  the  necessity  for  constant 
attention  to  the  attitudes  may  be  so  impressed  upon  the  patient 
that  the  simple  exercises  which  may  be  performed  at  home  may 
be  suflScient.  In  such  exercises  the  most  important  postures  are 
those  which  hyperextend  the  spine.  »  The  constant  effort  should 
be  to  make  motion  in  one  direction  as  free  as  in  another,  and  to 
practice  postures  that  tend  to  reduce  deformity.  In  all  cases  it 
is  well,  if  possible,  to  keep  the  patient  under  supervision  during 
the  period  of  growth. 
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round  back  (Fig.  158),  in  which  the  doisal  kyphosis  and  the  lum- 
bar lordosis  are  somewhat  exaggerated.  A  third  type  is  the 
flat  hack  (Fig.  90),  in  which  there  is  neither  a  lumbar  lordosis  nor 
a  dorsal  kyphosis.  In  the  marked  cases  there  is  an  actual  promi- 
nence in  the  lumbar  region,  while  the  scapulae  project  backward, 
overhanging  the  flattened  dorsal  spine.  lUs  type  of  back  is  the 
result,  in  many  instances,  of  a  rhachitic  kyphosis  which  was  most 
prominent  in  the  lumbar  region,  and  it  often  follows  a  primary 
lateral  rotation  of  the  lumbar  vertebrse.  The  flat  back  and  the 
rcund  back  predispose  to  lateral  curvature.  Deviatbns  from 
the  normal  contour  of  the  spine  are  attended  by  a  change  in  the 
inclination  of  the  pelvis  and  in  the  relation  of  the  support  of  the 
limbs  and  trunk.  The  round  back  (Fig.  159)  is  almost  always 
indicative  of  weakness,  and  it  is  often  accompanied  by  other 
postural  deformities,  especially  often  by  weak  feet. 

Anteroposterior  Deformities  of  the  Spine. 

Esrphosis. — As  has  been  stated  in  the  chapter  on  Pott's  disease, 
the  spine  is  practically  straight  at  birth.  If  during  the  early 
weeks  of  life  an  infant  be  placed  in  the  sitting  posture  the  head 
falls  forward  and  the  spine  bends  into  a  long  posterior  curve, 
the  posture  of  weakness.  The  normal  anterior  convexity  of  the 
cervical  section  is  established  when  the  gain  in  muscular  power 
enables  the  infant  to  hold  the  head  erect,  and  that  of  the  lumbar 
region  when  the  pelvis  is  tilted  downward  by  the  extension  of 
the  thighs   in  the  erect  posture. 

In  the  erect  posture  the  constant  tendency  of  the  weight  of  the 
head  and  of  the  thoracic  and  abdominal  organs  is  to  draw  the 
spine  fon^^ard  and  to  re-establish  the  original  posterior  cun'e. 
This  tendency  is  resisted  by  the  action  of  the  posterior  muscles 
of  the  trunk.  Whenever,  therefore,  the  muscular  power  is  les- 
sened or  the  body  is  overbunlened,  or  whenever  the  spine  is 
weakened  by  disciise,  the  tendency  toward  the  original  curve  of 
weakness  becomes  apparent  (Fig.  160).  Thus,  the  causes  of  an 
abnormal  increase  in  the  posterior  curvature  of  the  spine  are  very 
numerous.  It  is,  as  has  been  stated,  the  characteristic  attitude 
of  weakness,  as  is  illustrated  in  infancy  and  in  old  age.  It  is 
one  of  the  common  occupation  deformities  of  adult  life;  it  is  a 
common  postural  deformity  of  childhood  and  adolescence.  It 
may  be  induced  by  a  variety  of  diseases  that  lessen  the  resistance 
of  the  spine  or  that  interfere  with  its  function.     For  example, 
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by  rhachitis,  spondylitis   deformans »   osteids   defoniians.   Pott's 
dbease»  and  affections  of  a  similar  nature. 

The  kyphosis  of  rhachitis  h  most  marked  in  the  lower  re- 
gion, that  of  spondylitis  deformans  may  uivolve  the  entire  spine, 
while  the  simple  pustuml  curvature  Is  most  marked  in  the  upper 
dorsal  region — "round  shoulders/*  In  a  number  of  the  postural 
defonnitics  the  increase  in  the  dorsal  kyphasis  is  balanced  by  an 
increased  lordosis,  and  in  tliis  form  there  Ls  simply  an  exaggera- 
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I  pooterior  cur%'aiure  of  the  spint*  appiu-ently  iniiuci'^i  by  weaJan^w  incidetitol 
to  iUneML 

tion  of  the  normal  curves  of  the  spine — tlie  *' hollow  round" 
back.  In  other  instances  there  is  a  general  forward  droop  of 
the  tnmk  in  which  the  lumbar  lordosis  may  be  lessened;  this 
form  IS  more  common  in  childhood — ^the  "round"  back. 

The  forms  of  kyphosis  that  are  the  direct  result  of  disease 
have  been  described  elsewhere.  Postural  kyphosis — "round 
shoulders" — is  one  of  the  common  deformities,  and  in  cliildhood 
its  etiology  is  similar  to  that  of  lateral  curvature,  of  which  it  may 

15 
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he  a  predisposing  cause.  Round  shoulders  and  the  accompany- 
ing flat  chest  may  be  induced  also  by  obstructions  in  the  respira- 
tory  passages,  such  as  enlarged  toasils,  adenoids,  and  the  like, 
or  by  bmnchJtis  or  heart  disease.  Another  predisposing  cause 
is  clothing  that  prevents  tlie  full  expansion  of  the  chest  and  the 
extension  of  the  amis,  and  even  the  weight  of  clothing  suspended 
from  the  shoulders  may  l>e  a  factor  in  the  etiolt>g)\  Tliese  and 
other  p<>s,sible  contributing  causes  should  be  investigated  in  all 
cases  of  this  character. 

A  marked  type  of  defomiity  is  sometimes  set^n  iu  iulolescents 
(Fig.    IGl),   intluced   apparently   by   pasture  and   by  oven^^ork, 


Ftrj.    161 


» .Posterior  piirvftture  of  the  fjmie  in  itcioje^eeiiott  witb  risidili.     A  Uuurmity  thftt  Oxtkif 
he  mistaken  for  thai  of  spondylitU  deformaiiAi 

although  in  most  instances  it  may  he  assumed  that  a  slighter 
deformity  of  long  standing  serves  as  a  pretlisposing  cause.  In 
this  type  the  deformity  is  resistant,  and  there  is,  as  a  rule,  pain 
or  dLsc*mift*rt  most  marked  In  tlie  lumbar  region. 

Treatment. —The  ijnpirtance  of  correcting  even  slight  poste- 
rior curvatures  of  tlic  spine  which  directly  interfere  with  the  proper 
expansion  of  the  chest  and  which  when  more  extreme  ma} 
induce  disarrangement  or  displacement  of  the  internal  oi^ns  is 
evident. 
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The  tirataent  Is  similar  to  tlmt  of  lateral  curvature.  The 
assuinption  of  the  military  attitude^  with  the  hea<l  erect,  the  chin 
depressed,  the  shoulders  thrown  back,  the  chest  expanded ,  and 
the  abdomen  retracted,  shtnild  be  encouraged.  And  those  ex- 
ercises that  expand  ttie  chest  an«l  that  strengthen  the  muscles 
of  the  upper  part  of  tlie  spine  are  e*5|x*cial!y  important.  {Such 
exerckes  are  illustrated  by  Figs.  105,  106/ll3,  114,  119.  120 
129,  135,  137,  139,  162,  and  163.)  If  the  range  of  vertical  ex- 
tension of  the  arms  is  limited,  this  restriction  must  be  overcome 


Ftfi.  J  62 


FtG.  103 
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EvaroiMS  for  tbe  oorrootioa  of  poateriur  curVBture«  of  Uie  ipine*     (HolTii.) 


before  the  deformity  of  the  spine  axn  be  pennanentlv  impn>ved. 
la  well-marked  esses  the  patient  should  be  encouraged  to  read 
or  study  in  the  jwrone  p*xsture;  in  this  attitude,  in  which  the  trunk 
must  be  supportetl  upcju  the  elbows  and  the  head  held  backward, 
then^  is  necessarily  an  involuntary^  correction  of  the  deforniity. 
Ill  certain  ifistance^  a  light  spinal  brace  or  corset  may  be  employed 
during  the  hours  when  die  passive  attitude  must  be  assumed 
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(Fig.  164).  Shoulder  braces,  so-called,  are  useless,  because 
the  lumbar  lordosis  is  increased  when  the  shoulders  are  drawn 
backward.  Clothing  should  not  restrict  the  movements  of  the 
arms  or  trunk,  and  as  little  weight  as  possible  should  be  suspended 
from  the  shoulders.  In  the  more  extreme  cases,  in  which  the 
kyphosis  is  of  long  duration  and  rigid,  forcible  correction  after 
the  Calot  method  may  be  indicated  as  a  preliminary  treatment. 
Fixed  support,  preferably  the  plaster  corset,  is  employed  until  the 
patient  has  become  accustomed  to  the  new  attitude.  Afterward 
treatment  by  exercise  and  posture  is  continued  as  in  the  ordinary 

Fio.  164 


lempered  steel  uprights  for  round  shoulders.     (Bradford  and  Lovett.) 

type.  AVhenever  a  patient  is  under  treatment  for  defonnity  of 
the  trunk  the  attempt  should  be  made  to  restore  the  proper  rela- 
tion of  the  body  and  limbs,  and  thus  to  restore  the  general  sym- 
metry of  the  body. 

Lordosis. — Lordosis,  or  an  abnormal  hoUowness  of  the  back, 
Ls  far  less  common  than  kyphosis.  It  is  not  a  simple  postural 
defonnity,  but  it  is  usually  secondary  to  disease  or  defonnity 
either  of  the  spine  or  of  the  adjoining  members.  For  example, 
lordosis  may  be  induced  by  flexion  contraction  of  the  thighs; 
it  is  a  symptom  of  congenital  dLsplaccmcnt  of  the  hips;  it  is 
sometnnes  a  result  of  certain  forms  of  nervous  disease,  in  which, 
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because  of  muiscular  weakness,  the  body  is  swayed  backward  to 
retain  the  balance,  as  in  the  muscular  dystrophies.  Lordosis 
ill  the  lumbar  region  may  be  a  compensation  for  a  k}^hosis  in 
the  upper  segment.  It  Is  caused  directly  by  spondylolisthesis. 
It  may  be  a  congenital  deformity,  and  it  is  said  to  be  a  peculiarity 
of  contortionists. 

Treatment. — As  lordosis  \s  usually  a  secondary  deformity  its 
treatment  wouKl  be  included  in  the  treatment  of  its  causes.  In 
some  instances  the  discomfort  which  is  usually  present  when  the 
deformity  is  well-markcil  may  be  relieved  by  a  proper  corset 
sufficiently  strong  to  support  the  back. 


Congenital  Elevation  of  the  Scapula. 

Synonym.— Sprengers  deformity. 
Sprengel's  deformity  is  a  congenital  elevation  of  the  scapula 
alxive  the  level  of  its  fellow,  an  elevation  accompanied  in  most 
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riRht  j<'a{>i*lar;  wUh  iMv  mjii  clcvatt^tJ  the  scnpulitr  if  iu  t'ontdol 
•  '•  ■i^eii  by  the  dpei>  fold!;  age  of  tho  palieDt  three  montUa. 


instances  by  mtatiou,  ,so  that  its  lower  angle  is  brought  nearer  to 
the  spine  while  its  upper  border  projecting  above  the  chudcle 
has  in  several  instances  been  mfataken  for  an  exostosis  (Fig,  165). 
The  cen^cal  muscles  passing  to  the  scapula  are  shortened  and 
changed  in  direction.  Thus,  its  mobility  b  lessened  and  the  range 
of  vertical  exteasion  of  the  arm  is  restricted.  The  deformity 
may  be  combined  with  torticollLs  or  with  cervical  ribs  or  defective 
formation  of  the  spine  for  example,  absence  of  vertebra?  or  rhacliis- 
chisis.     In  many  instances  there  is  an  accompanying  lateral  cun'a- 
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turn  of  tlie  spine,  the  convexity  being  usually  toward  the  deformed 
side.  And  not  infrequently  the  posterior  border  of  tfie  scapula  is 
attached  to  one  or  more  of  the  lower  cervical  vertebne  by  a  bony 
growth.  Ninety-nine  cases  have  been  collected  from  Uterature  i^ 
cntly  by  Zesas.*    Forty-seven  were  of  the  right  side,  thirty-six  of 


Fir.,    IRIS 


\    / 


Conffonitai  elevation  of  tht»  i:H:apulHr  of  u  moderate  decree  in  odoieaceuee, 

the  left,  and  in  eleven  both  scapuhe  were  elevated.  Of  eighty- 
two  cases  forty-eight  were  in  males. 

The  deformity  wits  fii'st  de.scribed  by  Eulenburg*  but  in  mf»re 
detail  by  Sprengel/  who  reported  four  cases  io  children  from  one  to 
seven  years  of  age. 

Etiology. — The  etiol(jgj'  Is  doubtful,  but  in  many  instances  it 
appears  to  be  the  result  of  a  constraiuefl  position  of  the  fretiia. 
In  two  of  Sprengersi  eases,  seen  soon  after  birth,  the  ann  appeared 
to  have  been  fixed  l>e!iind  the  back  of  the  child. 

It  Ls  of  interest  to  note  that,  accunling  to  Chievitz,  the  upper 
limb  is  in  its  origin  a  cervical  appendage,  retaining  an  elevated 


i  ZoiU.  f.  Orfh.  Chir.,  B«ad  3cv..  Heft  1 
s  Arahiv  f.  klia.  Chir.,  1S68. 


1905. 


•  Oenimlhl,  f.  Cbir..  1899, 
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position  during  foetal  life,  and  that  interference  with  its  descent 
by  constraint  or  otherwise  may  explain  the  etiology. 

Congenital  elevation  of  the  scapula  may  be  simulated  by  the 
distortion  and  muscular  atrophy  resulting  from  birth  paby,  or 
even  by  certain  cases  of  rotary  lateral  curvature  in  which  the 
scapula  is  elevated  and  prominent. 

Treatment. — If  the  case  is  seen  in  childhood  and  if  the  contrac- 
tion of  the  vertebroscapula  muscles  is  extreme,  the  shortened 
tissues  may  be  divided  by  open  incision  as  in  torticollis,  and  if 
the  scapula  is  joined  to  the  spine  the  bony  process  should  be  re- 
moved. In  older  subjects  no  treatment  other  than  that  for  the 
lateral  curvature  is,  as  a  rule,  indicated. 


The  Absence  of  Vertebrae. 

Absence  of  vertebrae  is  usually  associated  with  rhachischisis. 
Several  cases,  however,  have  come  under  my  observation  in 
which  there  was  absence  of  vertebrae  without  other  malforma- 
tion. In  two  of  the  cases  the  deficiency  was  in  the  cervical 
region,  in  the  others  in  the  lumbar.  The  noticeable  shortness 
of  the  affected  section  of  the  spine  was  the  only  symptom. 

Cervical  Bibs. 

Cervical  ribs  are  not  uncommon.  Forty-six  cases  are  reported 
by  Riesman.*  The  rib  may  be  complete,  articulating  with  the 
sternum,  or  incomplete,  connected  by  ligament  with  the  sternum 
or  first  rib,  or  it  may  be  simply  an  elongated  transverse  process. 
In  most  instances  the  anomaly  is  bilateral. 

If  the  ribs  are  complete  the  neck  appears  wide  and  short  and 
the  projecting  ribs  may  be  felt  as  bony  prominences  (Fig.  167). 

The  subject  is  of  surgical  interest  because  a  number  of  cases 
have  been  reported  in  which  pressure  on  the  nerves  and  blood- 
vessels induced  pain  and  even  paresis  of  the  arm  and  feeble 
circulation.  Such  symptouLs,  as  a  rule,  do  not  appear  until  ado- 
lescence or  adult  life.  The  treatment  is  resection  of  that  portion 
of  the  rib  that  causes  pressure. 

Absence  of  Eibs. — Absence  or  defective  formation  of  ribs  is 
uncommon.  In  such  cases  there  is  usually  defective  formation  of 
the  corresponding  muscles,  and  lateral  curvature  of  the  spine  is 
often  present. 

^  Univ.  of  Penna.  Bulletin,  March,  1904. 
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Defective  Formation  of  the  Pectoral  Mascles.— Several 
instances  in  wLicli  one  or  both  of  the  pectoral  muscles  were 
defective  or  absent  have  been  observed  at  the  Hospital  for 
Ruptured  and  Crippled.  The  malformation  in  these  cases  caused 
no  direct  symptoms.^ 

Absence  or  Defect  of  the  Clavicle.— Thirty-eight  cases  of  de- 
fective formation  of  the  clavicle  on  one  or  both  sides  are  recorded.' 
In  most  instances  a  portion  of  the  sternal  extremity  is  present. 
The  defect  appears  to  cause  but  slight  inconvenience. 

Deformities  of  the  Chest. 

The  Flat  Chest.— The  so-called  flat  chest  is  an  accompani- 
ment of  the  round  back  (Fig.  159).  In  most  instances  the  chest  is 
not  actually  flattened  in  the  sense  that  its  anteroposterior  diameter 
is  dimhiished.  It  appears  flatter  because  the  shoulders  and 
scapulae  are  displaced  forward. 

Woods  Hutchinson  has  called  attention  to  the  fact  that  the 
so-called  flat  chest  is  usually  a  round  chest,  in  the  sense  that  it  is 
actually  deeper  than  the  normal,  a  persistence  of  the  fcetal  type. 
He  suggests  that  such  persistence  may  be  one  of  the  causes  of 
so-called  round  shoulders,  the  round  chest  affording  no  adequate 
support  for  the  scapula;. 

Ilutchinsou^  has  presented  an  index  showing  the  relative  depth 
of  the  chest  at  different  ages,  illustrating  the  progress  from  the 
kvA  chest  of  the  lower  orders  to  the  bellows-shape  of  the  adult 
human  form.  This  index  Is  found  by  dividing  the  anteroposterior 
diamet(T  at  the  nipples  by  the  transverse  diameter  at  the  same 
level;  hence  the  lower  the  index,  the  longer  and  flatter,  more 
bellows-like  the  chest. 

Fcetal  index 103 

Infantile  index         .........  87 

Child go 

Adult 72 

Treatment. — The  treatment  of  the  so-called  flat  chest  is  similar 
to  that  of  tli(»  round  shoulders,  with  which  it  is  often  combined — 
that  is,  by  exercises  conducted  with  the  special  object  of  improv- 
ing the  strength  of  the  muscles  of  the  back  and  increasing  the 
expansion  of  the  upper  part  of  the  chest.    The  importance  of 

'   Mnrtiront',  Hevue  d'Orthopotlie,  May,  1903. 

-  Klar,  Zoits.  f.  Orih.  Cliir-,  Bd.  xv..  Heft  2,  1906. 

^  Journal  American  Medical  Association,  September  11,  1897. 
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lateral  diameter.  The  sternum  is  thrast  forwanl  and  downwanl 
like  the  keel  of  a  boat,  the  lateral  compression  bemg  most  marked 
at  the  junction  of  the  riKs  and  the  cartilages.  Tliis  deformity  is 
almost  always  acquired  (Fig.  108);  it  Is  usually  an  effect  of  rha- 
chitis,  and  it  is  described  under  that  heading.  It  may  be  in* 
dueed  by  obstniction  of  respiration  caused  by  enlarged  tonsils 
and  tlie  like,  if  this  is  present  at  an  early  age.     It  may  be  a  second- 


General  rha^chitio  durtortiotu  imd  pigeon  chest. 


aiy  cfTect  of  the  sinking  forward  and  downwartl  of  the  upper 

ha]f  of  the  trunks  w^  in  Pott*s  disefise  of  the  middle  of  the  spine. 
Treatment.— The  treatment  of  secondary  deformity  would  be 
included  in  the  treatment  of  the  affection  of  which  it  is  the  result. 
Manipuhition,  massage,  and  breathing  exercises  may  be  employed 
in  the  treatment  of  simple  pigeon  chest.  The  tendency  is  toward 
spontaneous  cure;  it  is  rarely  seen  in  adult  life. 
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The  Funnel  Chest.     SynonynL  —Pectus  excftvatiim. 

This  deformity  (Fig.  169)  b  the  reverse  of  the  pigeon  chest, 
Tlie  sternum  is  depressed  ami  the  lateral  diameter  of  the  tJiorax 
IS  correspondingly  increased.  The  milder  types  of  the  affection 
in  which  there  are  one  or  more  depressions  or  hollows  in  the 
steminn  are  coramon.     The  extreme  form,  in  which  the  entire 


PectUA  exGnvatum.      I'hia  puhent  has  octiltu'  lonicoUia  »lao 


sternum  is  depressed,  is  rare.     It  Ls  practically  always  a  congenital 
deforraity^  and  it  is  not  susceptible  to  direct  treatment. 

Minor  Deformities  of  the  Chest.— As  has  been  stated,  distor- 
tions of  the  chest  st»con<lary  to  deformity  of  the  spine  are  often 
discovered  before  the  originiil  cause  is  susjiected,  .\nd  the  bnpor- 
tance  of  the  various  minor  irregularities  of  the  chest  or  in  the 
direction  of  the  rilxs  when  once  discovf^Y'd  is  r^ftcn  exaggerated* 
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They  are  usually  the  result  of  preceding  rhachitis.  TTie  increase 
of  the  capacity  of  the  chest  by  appropriate  exercises  aids  in  the 
correction  of  asymmetry. 

Scapular  Crepitus. 

liOud  creaking  or  grating  sounds  induced  by  the  movement  of 
the  scapula  on  the  thorax  sometimes  appear  without  apparent 
cause  or  are  developed  by  exercises  during  the  treatment  of  lat- 
eral curvature.  The  causes  are  apparently  bony  irregularities, 
bursse,  and  the  like.    Twenty-two  cases  are  reported  by  Kuttner.* 

Acquired  Luxation  or  Subluxation  of  the  Clavicle. 

Partial  displacement  of  the  sternal  end  of  the  clavicle  is  not 
particularly  uncommon.  In  some  instances  it  is  caused  by  injury; 
in  others  no  cause  can  be  assigned.  Most  often  there  appears  to 
be  a  laxity  of  the  capsular  ligament  that  allows  a  displacement 
during  certain  movements  of  the  arm.  The  displacement  is 
readily  reduced,  but  the  weakness  and  insecurity  may  cause  dis- 
comfort and  disability. 

Treatment. — In  some  instances  the  displacement  may  be  pre- 
vented by  the  pressure  of  a  pad  and  truss  spring,  attached  behind 
to  the  corset  or  braces  and  passing  over  the  shoulder  close  to  the 
neck.  Such  an  appliance  is  especially  useful  if  the  displacement 
occurs  at  certain  times  only,  as  in  dressing  the  hair,  playing  on 
the  violin,  etc.  Cures  are  reported  as  the  result  of  the  injection 
of  alcohol  into  the  joint  fn)m  time  to  time,  and  WolfP  has  oper- 
ated with  success  as  follows:  The  joint  is  opened  by  a  straight 
incision.  A  fragment  of  bone  Ls  detached  from  the  clavicle  above 
and  a  similar  one  from  the  sternum;  these,  still  adherent  to  the 
periosteum,  are  overlapped  in  front  of  the  joint  and  the  capsule 
is  then  sutured.  As  a  rule  the  affection  is  not  of  particular 
importance. 

Asjmimetrical  Development. 

In  normal  individuals  there  Ls  often  a  slight  difference  between 
the  two  halves  of  the  body,  and,  as  is  well  known,  inequality 
in  the  length  of  the  legs  is  not  at  all  uncommon.     Inequality  of 

^  Deutst'h.  mod.  Woehcnschrift,  June  23,  1904. 
'  Centralbl.  f.  Chin,  November  30,  1803. 
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Table  of  Weight.  Height,  and  Circumference  of  the  Chest  in 
Childhood.    (Boas.  ) 


Birth    .    . 
6  months 

1  year    . 
18  months 

2  years   . 


10 
11 


12 
13 


15 


Founds. 


Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 
,  Female 
f  Male 
'i  F^tnale 
'  Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 
J  Male 

Female 

Male 

Female 

Male 

Female 


Height. 


Chest. 


Kiloe.  ,  r 

,  i  Inches.  '     Cm.    r  Inches. 

I  .  ■  I 


7.fi5 

8.43 

20.6 

52.5 

7.16 

8.2B 

20.5 

52.2 

16.0 

7.26 

25.4 

64.8 

15.5 

7.03 

25.0 

64.6 

20.5 

9.29 

29.0 

78.8 

19.8 
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The  Functional  Pathogenesis  of  Deformity. 

Wolff's  Law. — "Every  change  in  the  form  and  function  of 
the  bones  or  of  their  function  alone  is  followed  by  certain  definite 
changes  in  their  internal  architecture,  and  equally  definite  second- 
ary alternations  of  tlieir  external  conformation,  in  accordance  with 
mathematical  laws." 

Mention  has  l^een  made,  and  will  be  made  again  from  time  to 
time,  of  the  adaptation  of  meml)ers  or  parts  to  abnormal  condi- 
tions, and  of  the  transformation  of  deformed  parts  to  the  normal 
when  tlie  impn)per  relations  of  weight  and  strain  have  been 
removed.  This  theory  or  law  of  functional  adaptation  has  been 
established  by  Pn)fe.ss()r  Julius  Wolff,  of  Berlin,  who  has  shown 
its  application  to  the  bones,  the  most  unyielding  structures  of  the 
body.  He  first  called  attention  to  the  fact  that  the  shape  of  a 
bone  is  the  effect  of  function.  It  Is  the  effect  of  function  in  that 
if  the  work  required  of  it  had  been  different  its  shape  would  have 
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been  diiferent.  This  function  has  shaped  not  only  the  external 
contour  but  the  internal  structure  as  well.  If  a  bone  is  broken, 
for  example,  the  neck  of  the  femur,  and  deformity  results,  the 
internal  architecture  is  no  longer  suitable  for  the  new  conditions 
of  weight  and  strain,  and  immediately  a  rearrangement  begins, 
w*bich  tinally  tmnsforms  the  intenial  structun:^,  not  only  in  the 
neighborhood  of  the  injur)%  but  in  the  extremity  of  the  bone  also, 
to  adapt  the  defonned  part  as  well  as  may  be  to  the  work  that  Is 
now  demanded  of  it. 

Fu;.  171 


Diiloe«t*d  lemur,  flbowinc  tbe  Atrophy  and  reajr^nfieiiieni  of  the  miertud  fttntoture 
mm  compared  with  the  normAl  (Fijf.  172).     (Freiberg.) 

The  normal  hone  fe  bntced  most  thomughly,  aiirl  is  most  re- 
sistant at  the  points  where  most  work  is  required  of  it.  If  the 
weight  and  strain  are  for  any  reason  transferred  to  another  part, 
its  structure  becomes  hypertrophied  there,  and  correspondingly 
weakened  at  the  point  from  which  the  strain  has  been  removed. 
With  this  change  in  the  internal  structure  a  change  in  the  external 
contour  keeps  pace.  For,  acconling  to  this  thcfirj',  **the  external 
contour  represents  mathematically  siinply  the  last  curve  uniting  the 
ends  of  the  various  trajectories  which  make  up  the  intemal  structure." 
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For  the  further  exposition  of  this  theory  I  quote  from  Frei- 
berg's^ review  and  <ab.stract  of  Wolff's*  final  article. 

**In  sho^^ig  tliat  improper  static  demands  made  upon  an 
extremity  resulted  in  the  formation  of  new  masses  of  bone  upon 
the  surface  of  the  bone  of  thb  extremity,  or  that  they  produce 
the  disappearance  (atn^phy)  of  bone  masses  according  to  the  nature 
and  degree  of  these  disturbances  in  static  requirements,  it  has  at 

Fio.  172 


Normal  femur  from  same  aubjoct.     (Frdberg.) 

once  been  shown  in  what  manner  deformities  have  their  origin. 
For  these  trdnsfonnations  on  the  surface  of  bone  arc  nothing 
other  than  'deformities'  in  the  wider  or  narrower  sense  of  the 
term. 

**  Taking  genu  valgum  or  habitual  scoliosis  as  an  example,  the 
development  of  a  deformity  in  the  narrow  sense  Ls  thus  explained. 
In  the  lieginning  of  either  of  these  conditions  the  shape  of  the 

1  AnnAlaof  SuTfcery.  July.  1B97,  And  Amencan  Journal  of  the  MedioAl  Soietucet,  DoDembar. 
1902. 

*  Die  L^kn  von  der  funotionellea  Pathosen^  drr  Deformltaton,  Archlv  t.  kliniacba 
Cbinirsie.  Bd.  liiL,  H,  4. 
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bones  is  perfectly  normal.  As  the  result  of  excessive  fatigiie  in 
their  too  weak  muscles  the  patients  are  frequently  assuming  a 
faulty  jXKsition  of  linih  or  Ixidy;  they  seek  to  c^mtm!  excessive 
excursions  of  their  joints  by  the  interference  of  the  articular- 
structures  themselves  instead  of  I>y  muscular  activity.  Hie 
result  is  a  continual  alteration  in  the  static  reqnirt^ments  made 
upon  the  bones  anti  the  internal  architecture;  internal  and  ex- 
ternal configuration  of  the  Ijone^  accommodate  themselves  to  the 
new  cimditions.  Since,  acco riling  to  this  reasoning,  deformities 
are  nothing  less  than  the  result  of  these  transformations  which 
the  external  form  of  bones  or  joints  imderg(»  in  accfjnimo- 
dating  itself  to   faulty  demands  made  iiptm  them,  it  must   l>e 

Fig.  173 


i.ifaJ  liottil  uf  Ml  imralyiic  idiul^  Bgotl  lhirty-fiv«  yeum,  ehowiniE  ihe  extrrme 
atrophy  eau^  by  di*uae.     (R,  T,  Taylor.) 

self-evident  that  these  deformities  are  ti»  be  considered  patho- 
logical only  in  the  sense  tliat  hy{XTtrophy  of  the  cardiac  muscle 
in  valvular  insufficiency  h  patliol(»gical.  I'hat  which  Ls  really 
pathological  is  only  the  altered  static  requirements,  the  abnormal 
mechanical  function.  Far  from  U'iug  pathological  the  deformity 
is  the  only  suitable  or  even  p>ssiblc  form  by  means  of  which 
l>one  or  joint  can  withstand  the  altered  forces  bearing  upon  it;  it 
h  nature's  way  of  sectiring  the  greatest  pc»ssible  service  and  strength, 
under  the  new  conditions,  with  the  use  of  the  lea.st  pn.ssible  amount 
of  materiab 

*  *  The  pathogenesis  of  deformities  is ,  therefore ,  f  u  nctiouab  Genu 
valgum,  for  instance,  represents  only  the  functional  accommo- 
dation  of  femur,  tibia,  and    knee-joint   to   the   impmper  static 
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demands  made  by  the  outward  deviation  of  the  leg.  Just  so  are 
the  shapes  of  the  bones  in  club-foot  the  expressions  of  similar 
functional  accommodation  to  an  inward  rotation  of  the  foot,  or 
even,  sometimes,  an  inward  turning  of  the  whole  lower  extremity. 
The  faulty  position  of  an  extremity  under  these  circumstances  is 
to  be  regarded  rather  as  a  cause  of  the  deformity  than  as  an  effect. 
This  faulty  position  must  always  occupy  a  place  intermediate 
between  the  remote  causes  of  deformity  (hereditary  predisposi- 
tion, habit,  muscular  weakness,  external  conditions  causing 
pressure  or  narrowing  space  of  growth),  and  the  anatomical 
results  which  these  various  remote  causes  bring  about. 

"When  the  altered  demands  upon  an  extremity  do  not  occur 
spontaneously,  as  in  the  above  instances,  but,  on  the  other  hand, 
result  from  a  primary  disturbance  in  the  shape  of  the  bones,  due 
to  trauma  or  bone  disease  with  consequent  softening  or  destruc- 
tion of  tissue,  there  is  added  to  this  a  secondary  change  in  the 
external  configuration  of  the  bones,  and  there  is  thus  caused  a 
'deformity  in  tlie  broad  sense  of  the  word.'  The  difference 
between  the  two  varieties  of  deformity,  therefore,  lies  only  in  the 
addition  of  a  second  etiological  factor  (the  trauma,  etc.)  to  the 
deformity  in  the  broad  sense.  Both  varieties  have  it  in  common 
that  the  shai)e  of  the  bones  and  joints  of  the  deformed  part  repre- 
sents nothing  else  than  the  expression  of  a  functional  accommo- 
dation to  the  faulty  static  demands  made  upon  it. 

"As  a  scc(3nd  example  by  means  of  which  to  explain  the  cor- 
rectness of  the  doctrine  of  functional  pathogenesis  the  author  has 
selected  sa)liosis.  In  the  first  chapter  the  author  showed  in 
detail  tliat  the  altered  conditions  in  the  length  and  height  of  the 
transverse  processes  of  scoliotic  vertebrae  as  well  as  corresponding 
conditions  in  the  ribs  of  the  scoliotic  thorax  are  so  evident  as  not 
possibly  to  escape  notice,  and  that  they  can  be  explained  in  no 
other  way  than  as  functional  accommodation  to  the  circumstances 
of  space,  changt^d  and  brought  about  by  the  continual,  faulty, 
and  cramped  position  of  the  thorax;  this  is  as  true  of  the  convex 
as  of  the  concave  side  of  the  vertebral  column,  to  which  the  trans- 
verse processes  and  ribs  in  question  belong.  It  must  be  manifest 
that  changed  relations  of  one  part  of  the  skeleton  to  any  other 
part  of  the  skeleton  (as  far  as  space  conditions  are  concerned) 
necessarily  bring  about  changes  in  the  mechanical  demands  made 
upon  this  part,  and,  therefore,  changes  in  the  directions  and  values 
of  the  pressure,  tension,  and  shearing  strains  of  each  and  every 
point  in  this  part  of  the  skeleton.     The  conclusion  thus  drawn, 
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that  accommodation  to  space  meaiLs  the  same  as  accommodation 
to  function,  is  of  greatest  importance  to  the  general  doctrine  of 
functional    accommodation. 

**The  origin  of  tlie  wedge-shape  of  the  scoHotic  vertebra  now 
comes  under  discussion.  It  is  assumed  by  the  majority  of  writers 
that  an  abnormal  softness  of  the  bones  is  present  In  scrjliosis  by 
means  of  which  a  faulty  position  can  model  the  bodies  of  tlie 
vertebne  as  it  does  in  the  case  of  rhachitic  disease  of  the  bone,  or 
as  is  really  the  case  with  the  intervertebral  disks  in  cases  of  *habit- 
ual  scoliosis,*  WTiile  unsupported  by  any  pathologico-anatomical 
investigations,  it  is  allowed  j>ossible,  or  even  probable,  that  such 
softness  of  the  bones  plavs  a  role  in  many  cases  of  scoliosis.  It 
is  certain,  however,  that  tliis  is  by  no  means  always  the  case; 
as  evidenced  by  the  development  of  scoliosis  after  empyejiia  in 
adults^  and  the  great  exaggeration  in  adult  life  of  very  slight 
scolioses  originating  during  youth.  It  is  concluded,  on  the  con- 
trary, that  the  vertebra  may  actjuire  its  sa>!if>tic  wedge-sluipe 
entirely  inde|)en*lent  of  the  pressure  of  the  superincumbent  weight. 
Furthermore,  in  the  absence  of  any  abnt^rmal  softness  of  the  bones, 
the  bt>dy  of  a  vertebra  may  lose  height  on  the  concave  side  and 
gain  the  same  on  the  convex  side  thn)Ugh  the  *tropic  stimulus 
of  function'  purely;  being  simply  mi  acctimmodation  to  the  dimin- 
tshed  space  on  the  aincavc  side  and  increased  room  at  the  con- 
vexity and  the  change  f>f  mechanical  conditions  consequent 
thereupon. 

"This  simple  and  natural  conception  t)f  the  ctrcunLstances  con- 
cerning the  scoliotic  wedge  must  obtain  cn^dence,  especially  since 
the  old  view,  correspfjiuling  to  the  *  pressing  theory/  has  been 
long  ago  disproved  by  HotTa  and  Nicoladoni — namely,  that  the 
concave  side  of  the  wedgt*  Is  the  seat  of  atrophy,  and  that  this 
atn>phy  accounts  for  the  loss  in  height  of  the  vertebral  body  on 
this  side/' 

The  importance  of  Wolff's  theorj',  w^hich  shoal's  how  deformity 
may  be  acquired  and  how  it  may  be  avoided*  is  very  evident. 
It  is  of  equal  imporfiince  in  indicating  the  jmnciples  of  treatment. 
For  example,  fnim  the  anatomical  description  of  a  club  foot  the 
distortion  might  appear  to  be  irremediable,  but  on  this  theory 
one  feels  assured  that  if  the  foot  can  be  fixed  for  a  sufficient  time 
in  the  overcorrected  p«isition,  the  influence  of  the  new  static  con- 
ditions  will  immediately  induce  a  transformation,  not  only  in  soft 
parts,  but  in  the  Ixrnes  as  w^ell,  that  will  finally  effect  a  complete 
and  aljsolute  cure.     So,  also,  the  c<jrrection  of  a  distorted  bone 
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by  operative  means  is  at  best  but  imperfect;  if,  however,  the 
static  conditions  have  been  changed,  nature  will  in  time  recon- 
struct the  entire  bone  so  perfectly  that  in  a  few  years  practically 
no  trace  of  the  former  distortion,  either  in  contour  or  internal 
structure,  will  be  evident.  Scoliosis  might  be  cured  as  perfectly 
as  the  club  foot  or  the  bow-leg,  were  it  possible  to  restore  as  easily 
the  normal  conditions  of  weight  and  strain. 

Atrophy  of  Bone. 

The  writings  of  Wolflf  have  emphasized  the  fact  that  bone  is  a 
living  tissue  very  readily  affected  by  changing  conditions,  and  that 
atrophy  or  hypertrophy  of  bone  may  be  local  or  general,  accord- 
ing to  the  change  in  functional  use  of  the  affected  part. 

Since  the  Roentgen  ray  has  come  into  general  use  particular 
attention  has  been  called  to  the  atrophy  of  the  internal  structure 
of  bone  that  follows  lessened  use  or  disuse,  or  from  what  is  called 
trophic  disturbance  of  nutrition  from  any  cause.  For  example, 
after  fracture  or  joint  disease,  or  nervous  affections,  or  even 
slight  injuries  of  the  nature  of  sprains,  eccentric  atrophy  is  ap- 
parent— that  Is,  weakening  of  the  lamellae  of  the  spongy  por- 
tion and  decrease  in  thickness  of  the  compact  substance  of  the 
bone. 

This  atrophy  is  not  only  rapid,  but  it  may  be  widespread,  as 
proved  by  the  investigations  of  Sudeck,^  who  could  distinguLsh 
atrophy  of  the  bones  of  the  foot  within  six  weeks  after  fracture  of 
the  leg.  Atrophy  of  bone  Ls  especially  rapid  as  a  result  of  acute 
affections  of  the  joints,  corresponding  in  this  to  the  atrophy  of 
the  muscles  under  similar  conditions.  In  the  or-ray  negative 
such  atrophy  is  indicated  by  a  loss  of  cleamsss  of  outline  which 
Ls  rt»placed  by  a  peculiar  blur,  resembling  closely  the  infiltration 
due  to  disease. 

Weigel  ha.s  called  attention  to  cases  in  which  general  trophic 
disturbance  of  an  entire  extremity  was  induced  by  iujnry  of  a 
joint.  This  disturbance  was  indicated  by  congestion,  coldness  and 
j)ersisteiit  weakness  of  the  extremity,  and  it  was  always  accom- 
panied by  marked  and  general  atrophy  of  the  bones.  These 
nutritive*  changes  explain  the  delay  in  recovery  after  apparently 
slight  injur)'  or  disease  of  a  joint  or  other  tissue.  The  treatment 
therefore,  should  })e  stimulative,  and  functional  use  of  the  weak 
part  should  be  encouraged  as  soon  as  possible.' 

1  FwrtHc.  auf  dcm  Gebiets.  der  lldntRenstrahlen,  Bd.  iii.»  H.  8. 
*  Mally  et  Kicbon,  Revue  de  Chir.,  voI>.  xxiv.  and  xxv. 
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After  long-continued  disuse  the  bones  may  be  extremely  fragile. 
This  fact  must  be  bome  in  mind  when  one  attempts  to  correct 
defonnity  caused  by  paralysis,  by  rheumatoid  arthritis,  and  the 
like. 

Hypertrophy  of  Bone. 

This  is  usually  due  to  disease.  It  may  be  general,  as  in  osteitis 
deformans.  It  may  affect  corresponding  bones,  as  in  syphilitic 
enlargement  of  the  tibise,  or  it  may  be  limited  to  a  single  bone. 
Of  this  a  familiar  example  is  chronic  osteomyelitis,  which  may 
induce  thickening  and  elongation  of  the  affected  bone  sometimes 
to  the  extent  of  two  or  more  inches. 


CHAPTER  V- 

TUBERCULOUS  DISEASE  OF  THE  BONES  AND  JOINTS 

Etiology. — Three  factors  are  recognized  in  the  etiology  of 
tuberculous  dLsease:  the  infectious  element  (the  tubercle  bacillus), 
the  general  predisposition  of  the  patient,  and  the  local  condition 
that  favors  the  reception  and  the  growth  of  the  bacilli. 

Predisposition. — The  predisposition,  both  general  and  local, 
is  spoken  of  as  lessened  vital  resistance.  A  general  predisposi- 
tion to  disease  may  be  inherited  or  it  may  be  acquired.  Thus, 
a  history  of  tuberculosis  in  the  inmiediate  family  of  the  patient 
is  supposed  to  imply  a  lessened  resistance  to  this  form  of  dis- 
ease. In  a  certain  proportion,  perhaps  25  per  cent.,  of  the 
cases  this  inherited  predisposition  is  very  direct  and  positive, 
but  in  the  larger  number  the  family  history  is  as  indefinite  as 
in  a  similar  class  of  patients  under  treatment  for  any  other  form 
of  ailment.  The  acquired  predisposition  is  of  more  direct 
importance,  since  it  would  include  the  lowering  of  the  vitality, 
due  to  improper  food  and  improper  hygienic  surroundings  of 
every  variety,  together  with  the  greater  liability  to  depressing 
diseases  and  the  more  constant  exposure  to  tuberculous  infection 
that  such  conditions  imply.  Thus,  tuberculous  disease  of  the 
bones,  as  well  as  of  other  parts,  is  more  common  among  the  poor 
of  cities  than  among  the  more  favored  classes. 

Mode  of  Infection. — ^The  tubercle  bacilli  may  be  introduced  to 
the  body  by  inhalation  and  find  their  way  to  the  bronchial  glands, 
or  by  the  mouth  and  set  up  disease  in  the  mesenteric  glands, 
or,  after  infection  of  the  nasal  passages  or  neighboring  parts, 
secondary  disease  of  the  cervical  lymphatics  may  cause  the  so- 
called  scrofulous  glands  of  the  neck. 

Latent  Tuberculosis. — It  may  be  assumed  that  disease  of  the 
bronchial  and  mesenteric  glands  is  not  uncommon  in  individuals 
of  apparently  perfect  health,  since  it  is  often  discovered  at  au- 
topsies in  those  who  have  died  from  other  causes.  For  example 
in  2713  autopsies  on  children  who  died  of  acute  infectious  diseases 
reported  by  Gangliofner  tuberculous  tissues  were  found  in  562 
or  about  20  j>er  cent.  This  form  of  glandular  disease  is  called 
latent  tuberculosis,   and   it   usually  precedes   a  local  outbreak 
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in  the  bone  or  elsewhere.  In  many  instance's  the  disease 
may  remain  latent  and  finally  disappear,  or  it  may  persist, 
and  from  time  to  time  free  bacilli  or  bits  of  infected  tissue  may 
eaeape  into  the  blood  current;  by  it  they  are  deposited  in  other 
parts,  where,  under  favoring  conditions,  local  disease  may  be 
set  up.  Depression  of  the  vitality  from  any  cause  may  be  sup- 
posed to  favor  the  progress  of  the  j^Ijmdular  disei^Lse,  which 
may  lead  to  a  dissemination  of  the  infectious  elements »  and 
at  the  same  time  it  may  lessen  the  resistance  of  other  tissues 
that  may  be  exposed  to  the  infection.  This  accounts  for  the 
well-known  influence  of  certain  diseases,  such  as  n^easles  and 
whoopmg-eoiigh,  not  only  in  predisposing  to  local  tuberculous 
disease,  but  in  favoring  its  progress  when  it  is  already  established. 
It  is  possible,  also,  that  the  bacilli  that  have  found  their  way 
into  tlie  blood  current  more  directly,  as,  for  example,  through 
wound  infection,  may  set  up  primary  dbease  of  a  lM>ne  or  joint. 
In  fact,  it  is  stated  by  Koenig^  that  in  fourteen  of  sixty-seven 
autopsies  on  subjects  who  had  suffered  from  tuberculous  dis- 
ease of  the  l>ones  and  joints,  no  other  foci  were  found  in  the 
body.  In  other  instances  the  source  of  infection  may  be  p re- 
existent  disease  of  the  lungs  or  of  other  internal  organs. 

In  769  autopsies  on  children  under  twelve  yeai^  of  age,  at  the 
Hospital  for  Childrtm^  Great  Ormont!  Street,  IvtJndon,  reported 
by  G.  F.  Still, ^  269  presented  tuberculous  lesions.  Of  these,  117 
were  less  than  two  years  of  age» 

Tlie  apparent  channels  of  infection,  as  eviijeuced  by  the  appear- 
ance of  the  glandular  lesions,  were  as  follows: 

Respimtory: 

LungB      .      .  105 

Probably  tiuut^  33 

Ear    ,      ,      .  9 

Probably  ear  tt 


Alimeot&ry: 
Int«fltm«« 
Prob&bly  mtestiaes 


Oilier  d&aeft! 

3oiia«  or  joints 


153  -  57  per  cent- 


*i3^  23.4  per  t^ent. 


North mp  and  BovainP  have  made  similar  ol>servations  at  the 
New  York  Foundling  Hospital: 


>  Deutache  Chir.,  1900.  L.  28a,  8.  157.  »  BritUb  MctlJenl  Journal.  Aujfiwt  lU,  \%SHt. 

»  NorUini|>,  New  York  MihJ,  Journal.  Febmiiry  21,  1891.     Bovjurd.  Ibi.l.  July  I,  l8tM> 
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Infection  by  respiratory  tract 148 

Infection  by  mesenteric  lymph  nodes 3 

Indeterminate 48 

190 

In  sixteen  instances  the  process  was  confined  to  the  bronchial 
glands,  and  in  no  instance  were  these  glands  found  to  be  free  from 
disease. 

Bovaird^  has  collected  the  reported  autopsies  on  tuberculous 
children  with  reference  to  primary  intestinal  infection,  and  has 
called  attention  to  the  fact  that  the  English  observations  are  not 
in  acconl  with  others: 

.  , ,  Primary  iniettHtal 

German     ......  236  0    =    4  per  cent. 

French 128  0 

English 748  136    =  18 

American 360  5=1         " 

1481  150 

Haiishalter,^  in  78  autopsies  upon  children  dying  from  aciite 
miliary  tuberculosis,  found  in  all  but  4  disease  of  the  tracheo- 
bronchial glands.  In  44  this  disease  was  the  most  ancient  focus 
in  the  body. 

Local  Predisposition. — The  local  conditions  that  favor  the 
growth  of  the  tubercle  bacilli  may  be  induced  by  injury.  Slight 
injury  sufficient  to  cause,  for  example,  a  hemorrhage  into  the 
substance  of  the  cancc^Ilous  tissue  induces  a  local  congestion  dur- 
ing the  process  of  n^pair  that  provides  the  proper  soil  for  the 
grcwth  of  the  bacilli  when  they  are  deposited  in  its  neighborhood. 
This  luus  been  j)n)V(»d  experimentally  by  Krause,  and  it  is  sup- 
ported by  clinical  evidence.  The  great  preponderance  of  disease 
in  the  lower  over  that  of  the  upper  extremities  in  childhood  may 
be  cited  as  evidence  of  the  influence  of  injury  in  the  cassation  of 
disease. 

In  513  o{  3398  cases  of  tulx^rculosLs  of  the  bones  and  joints 
reported  by  Ilildebrand,^  Koenig,  Mikulicz,  and  Bnins  injury 
seemed  to  be  a  direct  predLsposing  cause  of  the  local  disease 
(1().5  per  cent.).  A  much  higher  percentage  than  this  has  been 
assigned  by  certain  writers,  but  the  exact  relation  of  traumatism 
to  disease  can  only  be  conjectured.  For  example,  Voss*  in  577 
cases  treated  at  Rostock  found  injury  stated  as  the  exciting  cause 
in  more  than  20  jkt  cent.  Yet  on  further  investigation  in  but  7 
per  cent,  could  its  influence  be  clearly  established.^ 

1  Arfliiws  of  rtMliiilrios,  I  Vfoinl)or.  HM)1.     -  Archiv.  de  M<?iL  den  Enfants,  March,  1902. 
■'  Deiit.-w'ho  Chip..   im)'J.  L.   \'A,  S.  His.  *  Zoit.  f.  Chir.,  1904,  No.  16. 

'•  Tho  litenituro  of  tlio  Mil>j«K.t  iii:iy  U'  f«mn<l  in  the  Arrliiv.  f.  Orthop.  Merhanicothera- 
pi«»  11.  I'lifall  (-hir..  Bd.  iv.,  li.  I.  IWG.  Dent^'hlander. 
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The  primary  disease  is  almost  always  in  the  newly  formed 
bone  about  an  epiphyseal  cartilage.  This  tissue  is  vulnerable; 
it  is,  therefore,  more  exposed  to  direct  injury;  it  is  subjected, 
also,  to  the  strain  of  motion  at  the  neighboring  joint,  and  as  the 
circulation  is  here  more  active  the  bacilli  are  more  often  deposited 
in  this  situation. 

The  vulnerability  of  growing  bone  accounts  also  for  the  relative 
frequency  of  bone  disease  in  childhood,  as  compared  with  adult 
life.  Injury  not  only  causes  a  local  predisposition  to  disease,  but 
it  favors  its  progress  when  it  is  once  established. 

Distribution  of  the  Disease. — In  13,308  cases  of  tuberculous 
disease  of  the  bones  and  joints  treated  at  the  Hospital  for  Rup- 
tured and  Crippled  the  distribution  was,  in  order  of  frequency,  as 
follows : 

Vertebne 5,662     -^     42 . 5  iter  cent. 

Hip-joint 4.048     -     :W.5 

other  joints 3.598     -     27.0 

13,:«)8 

In  a  total  of  3561  cases  treated  at  the  Hospital  for  Ruptured 
and  Crippled  and  at  the  Vanderbilt  Clinic  (hiring  a  period  of 
five  years  the  distribution  was  as  follows : 

Vertebne 1432  40.2  per  cent. 

Hip-joint 1123  SI..*) 

Knee-joint 699  19.6 

Ankle-joint 196  5.5 

Elbow-joint 62  ^ 

Shoulder-joint 4'2  [  3.1 

Wrijit-joint 


02  ^ 


3.561 

Trunk 1432  40.2  i>er  cent. 

Lower  extremities 2018  56.6       " 

Upper         ••  Ill  3.1       •• 

The  correspondence  between  these  two  tables  of  statistics  is 
striking,  and  the  number  of  cases  is  so  large  that  the  proportions 
may  be  accepted  as  approximately  correct  as  applied  to  the  dis- 
tribution of  die  disease  in  childhood. 

At  the  Boston  Children's  Hospital  in  a  period  of  twenty-five 
years,  1869-1893,  3820  cases  were  treated/  The  distribution  was 
as  follows: 

Vertebrs 1964  61.4  ppr  cent. 

Hip 1402  36.7 

Ankle 300  7.8       ** 

Knee 104  2.7 

Wriat 20) 

Shoulder 15  1  1.3 

Elbow 15  1 


1  Report  of  the  Boston  rhiMren'r*  Hospital. 
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Trunk 1964    =     61.4p«roent. 

Lower  extremities 1806    »    47.2       ** 

Upper  ••  50    '^      1.3      ** 

Side  Affected. — Disease  of  the  joints  is  slightly  more  oomxnon 
on  the  right  than  on  the  left  side  of  the  body.  At  the  Hospital 
for  Ruptured  and  Crippled  the  proportions  in  the  cases  treated 
during  a  recent  period  of  ten  years  are  as  follows: 

Hip,  right 53    per  cent. 

Knee,  right 55        ** 

Ankle,  right 50 

Shoulder,  right 64        *' 

Elbow,  right 60 

It  has  been  stated  that  one  of  the  explanations  of  the  great 
preponderance  of  the  disease  of  the  lower  over  the  upper  extremity 
is  the  greater  liability  to  injury.  The  same  explanation  has  been 
advanced  to  account  for  the  greater  frequency  of  disease  on  the 
right  side,  which  Ls  more  marked  in  the  upper  than  in  the  lower 
extremity,  because  the  right  arm  is  more  liable  to  overwork  as 
well  as  to  injury. 

Sex. — ^Tuberculous  disease  of  the  joints  is  somewhat  more 
common  among  males  than  females. 

Of  3822  cases  of  Pott's  disease  treated  at  the  Hospital  for 
Ruptured  and  Crippled,  2037,  or  53  per  cent.,  were  in  males. 

Of  3307  cases  of  disease  of  the  hip-joint  treated  at  the  same 
institution,  1731,  or  52.3  per  cent.,  were  in  males. 

Of  1218  cases  of  disease  of  knee-joint,  combined  statistics 
of  Koenig  and  Gibney,  703,  or  57.6  per  cent.,  were  in  males. 

Age. — In  5461  cases  of  tuberculous  disease  treated  at  the  Hos- 
pital for  Ruptured  and  Crippled,  about  seven-eighths  of  the 
patients  were  less  than  fourteen  years  of  age. 

r  vertebra,       87.7  per  cent. 
Less  than  14  years  of  age X  hip^  93.2        ** 

I  other  joints,  71.7       " 

f  vertebne,         7.7  per  cent. 
Between  14  and  21  years  of  age       ...      V  hip^  9.2        " 

I  other  joints,  10.7 

{vertebrsB,         4.5  per  coit. 
hip,  2.5        " 

other  joints,  17.5* 

Of  1259  cases  of  Pott's  disease  treated  recently  at  the  same 
institution,  1075,  or  85  per  cent,  of  the  patients,  were  in  the  first 
decade;  50  per  cent,  were  three  to  five  years  of  age,  inclusive,  at 
the  inception  of  the  disease. 

In  1000  cases  of  disease  of  the  hip-joint  the  ages  of  the  patients 
correspond  closely  to  these;   87.2   per   cent,   were  in  the   first 

1  Knight.     Orthopedia. 
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decade  and  45.2  per  cent,  were  from  three  to  five  years  of  age, 
inclusive. 

In  1000  cases  of  disease  of  the  knee-joint,  75  per  cent,  were  in 
the  first  decade  and  40  per  cent,  were  fnmi  three  to  five  yeai^» 
inclusive. 

In  339  cases  of  the  ankle-joint,  70  per  cent,  were  in  the  first 
decade  and  but  35  per  cent,  were  included  within  the  three  years. 

The  distribution  of  the  disease  and  its  relative  frequency  at  the 
different  ages  is  shown  by  Alfer's  table  of  statistics  from  Tren- 
delenburg's clinic  at  Bonn.* 


<^6  16-10 14»-16  1&-20  2fK2s|25-ao|30-35  3{M0 

40-4& 

45-50  50-&& 

6Gh^ 

(KMI5 

05-70 

1 

Vertebraj 

18 

fill  '    82       28 

9 

10 

3 

1 

4 

0   1    0 

0 

289 

Hip 

58 

69       43 

46 

9 

11 

6 

1 

1 

3        0 

0 

341 

Knee 

47 

52 

47 

87 

20 

11 

23 

11 

11 

8 

2 

8 

6 

8 

281 

Ankto 

6 

9 

10 

fi 

2 

1 

1 

0 

3 

0 

2 

0 

43 

Sbouliler 

0 

2 

2 

e 

8 

6 

3 

2 

2 

1 

0 

0 

28 

Blbow 

7 

14       14 

ai 

12 

9 

6 

g 

& 

2 

2 

0 

114 

Wri^t 

1 

0       0  1     1 

6 

0 

0 

3 

2 

1 

8 

0 

20 

TotAl    207 

195    148 

ia» 

60 

47 

43 

29 

81 

18 

19 

15 

» 

8 

980 

This  table  illustrates  the  well-known  fact  that  disease  of  the 
upper  extremity,  relatively  infrequent  at  all  ages,  is  proportion- 
ately far  more  common  in  adult  life  than  is  disease  of  the  lower 
extremity.  Of  the  joints  of  the  lower  extremity,  the  knee  and 
the  ankle  are  proportionately  more  often  diseased  in  later  life 
than  is  tlie  hip* 

Pathology. — When  the  bacilli  are  deposited  in  a  part,  the  iiri- 
tation  of  their  toxins  causes  a  proliferation  of  the  fixed  celb 
which  lie  in  direct  contact  with  the  germs,  and  alx>ut  these  a  ring 
of  leukocjies  forms.  The  bacilli,  the  epithelioid  cells  including 
often  one  or  more  giant  celk,  together  with  the  surrounding  leu- 
kocytes, constitute  tlie  visible  tubercle  of  heme,  a  minute  grayish 
speck  in  the  cancellous  structure.  The  central  cells  about  the 
bacilli,  increasing  in  number,  deprived  of  nourishment  and  poisoned 
by  the  toxins,  die  and  are  disintegrated  to  granular  material, 
"caseate,"  and  the  tubercle  changes  to  a  yellow  color;  but  tlie 
bacilli^  multiplying  and  escaping*  form  new  tubercles  about  th* 
original  focus,  which  coalesce  as  the  area  of  the  disease  enlarges. 
Meanwhile,  the  surrounding  tissue  becomes  congested,  as  the 
result  of  the  irritation,  and  the  fixed  cells  become  organized, 
or  partly  organized,  into  a  feeble,  ill-nourished  fonii  of  granula- 
tion tissup,  representing  the  effort  of  the  part  to  shut  out  and  to 


B«t,  iiir  kKn,  Chir..  Bd,  vifi.,  IL  2. 
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expel  the  foreign  substances  formed  by  the  disease.  Or^  if  this 
local  resistance  is  effective,  the  cells  become  actually  oiganized  into 
firm  granulations  which  surround  and  destroy  the  germs,  and  then 
are  further  transformed  into  scar  tissue.  But  in  most  instances 
either  because  the  irritation  is  insufficient  or  because  of  the  defi- 
cient vitality  of  the  part,  the  granulations  are  feeble  and  unstable, 
and  they  in  turn  becoming  infected  by  the  multiplying  bacilli 
serve  only  to  extend  the  area  of  the  disease.  This  granulation 
tissue,  before  and  after  the  stage  of  infection,  absorbs  and  destroys 
the  bone.  If  the  progress  of  the  disease  Is  slow,  the  cancellous 
structure  is  completely  absorbed  or  is  represented  only  by  bone 
sand,  but  if  the  disease  infiltrates  the  bone  more  rapidly  it  may 
destroy  its  vitality  while  its  structure  is  still  retained,  and  a 
sequestrum  Is  formed.  Such  sequestra,  consisting  of  rounded, 
yellow,  crumbling  masses  of  cancellous  structure,  of  the  size  of 
a  pea  or  larger,  are  especially  common  in  epiphyseal  disease 
of  childhood.  In  rare  instances  wedge-shaped  sequestra  are 
found  with  the  bjuse  at  the  periphery  of  the  epiphysis.  These 
are  supposed  to  l)e  caused  by  the  lodging  of  an  infected  embolus 
in  a  terminal  vessel,  thus  cutting  off  the  blood  supply. 

By  the  fonnation  of  new  tubercles  at  the  periphery,  and  by 
the  caseation  of  material  in  the  centre  of  the  diseased  area,  a 
cavity  in  the  lx)ne  is  formed,  containing  the  debris  of  the  granu- 
lation tksue,  often  sequestra  of  larger  or  smaller  size,  and  a 
variable  amount  of  fluid,  made  up  of  serum  and  leukocytes,  that 
has  exuded  fn)jn  the  surrounding  granulations.  The  walls  of 
tliLs  cavitv  an*  formed  hv  tissues  in  which  the  disease  is  active; 
the  inner  layer  containing  the  tubercles  in  the  various  stages  of 
formation  and  decay,  the  outer,  composed  of  feeble,  ill-nourished, 
granulation  tissue  as  yet  not  infected,  and  beyond  this  the  softened 
and  infiltrated  Inme.  If  the  disease  has  ceased  to  progress  in 
any  direction  the  granulations  contain  more  bloodvessels,  they 
are  of  firmer  consLstency  and  mon*  p(»rfectly  organized,  and  the 
sulxstance  of  the  lH)ne  Ls  harder,  showing  the  evidence  of  repair. 

One  tennination  of  epiphyseal  disease  Ls  by  enclosure  of  the 
focus  hy  resistant  granulations,  lx*hind  which  the  bone  solidifies 
and  sliuts  in  th(»  dis(»ast»,  or,  in  favorable  cases  in  which  its  area 
IS  small,  complrt(»ly  absorbing  and  n»placing  it  by  scar  tissue. 

Extra-articular  Disease.  -As  a  nile,  the  tendency  of  the  process 
is  to  expjind  and  to  fon'e  an  o|)ening  through  the  cortex  of  the 
Wmv  to  the  exterior.  In  ct*rtain  cas(\s  this  opening  may  form 
outside  the  capsule  of  the  joint,  and  through  it  the  products  of 
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be  disease  may  Ije  clbcharged  into  the  overlying  tissues,  forjiiing 

iuberculoim  ahscem.  Here,  the  same  process  of  infection  ant! 
"Extension  of  the  area  of  disease  continues,  but  more  ra[>idly  than 
when  it  was  confined  witliin  the  bone.  The  surfaces  of  the  inuscles 
and  fascia  are  infectefl,  and  are  covere^  ^*^  *^"  aksce^ss  mem- 
brane of  violet  or  grayish-yellow  ct)Ior,  made  up  of  tn In- reu loirs 
tissue  and  masses  of  fibrin,  lying  upon  and  loosely  attaehed  to 
the  outer  inflammatory  or  healthy  granulations* 

The  tuberculous  fluid  is  usually  of  a  thin  c*onsistency,  eompose«l 
of  sen>us  exudation,  leukocjies,  fibrin,  masses  of  degenerated 
tissue,  and  fragments  of  bone  or  bone  sand.  It  is  commonly  of 
a  whitish  color,  occasionally  reddish  from  mixture  with  blood, 
and,  ill  the  later  stages,  yellow  and  serousdike.  The  aKscess 
enlarges  in  the  direction  of  least  resistance,  and  in  most  instances 
finally  jierforates  the  skin  by  one  or  more  openings  through  which 
its  contents  are  discharged.  Or.  its  Imundaries  may  cease  to 
extend,  its  contents  may  l>e  alisorbe*!,  atlhesions  may  form 
betw^een  its  walls,  and  a  spontaneous  cure  is  effected*  Extra- 
articular disease,  without  ultimate  involvement  of  the  joint,  Is 
unusual.  It  is  more  cn^mmon  at  those  joints  like  the  knee,  clbt»w, 
and  ankle,  in  which  the  bones  are  suj>erficial;  it  is  very  uncom- 
mon at  the  hij>-joint.  and  it  is  practically  impossible  in  disease 
of  the  spine. 

Perfonition  of  the  Joint. — Usually  the  tuberculous  pn>cess  within 
the  epiphysis,  enlarging  its  area,  comes  into  contact  with  rartilagt*, 
and,  perforating  this,  finds  its  way  into  the  joint.  While  the 
disease  is  still  confined  within  the  tone,  the  tissues  within  the 
joint  are  involved  in*  a  sympathetic  irritation  or  inflammation. 
The  synovial  membrane  becomes  congested  and  hyjx^rtnjphied; 
the  s}TJOvial  fluid  is  increased  and  changed  in  i|uaHty;  fibrin 
forms  and  Ls  <!epi>sited  upon  the  cartilage  and  up<m  the  lining 
membrane  of  the  capsule.  It  is  stated  by  Koenig  that  tlie  or- 
gani/^ation  of  these  fil»rin<ms  ileposits  upon  the  cartilage  plays 
an  important  part  in  its  destniction,  even  when  actual  tulvennilous 
disease  is  al»sent.  As  a  result  of  the  sympathetic  inflammation 
within  the  joint,  adhesions  may  fonn  which  may  limit  the  area  of 
the  tul>erculous  disease  and  retard  its  progress  after  perforation  has 
taken  place.  This  process  is  similar  to  the  inflammatory  changes  in 
the  pleura  caused  by  underlying  tulK^rcuIous  disease  of  the  lung, 

Wien  the  disease  comes  in  contact  with  the  cartilage  it  disin- 
tegrates; the  tul)erculous  granulations  breaking  through  and 
spreading  over  its  surfjirp  drstniv  if  in  piecemeal,  or,  advancing 
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beneath  it,  separate  it  from  the  bone  in  large,  necrotic  fragments. 
The  synovial  membrane  becomes  thickened  and  infiltrated, 
numerous  tubercles  appear  upon  its  surface,  which  undergo  the 
secondary  changes  that  have  been  described,  and  the  joint  be- 
comes, practically  speaking,  an  abscess  cavity.  The  surfaces 
of  the  bones  are  disintegrated  by  the  disease,  and  the  destruction 
is  hastened  by  the  pressure  and  friction  due  to  muscular  spasm 
and  to  functional  use.  The  thickened  capsule,  distended  by  the 
fluid  and  solid  products  of  the  disease,  is  usually  perforated,  and 
a  secondary  abscess,  communicating  with  it,  is  formed  in  the  sur- 
rounding tissues.  As  results  of  the  disease,  secondary  changes 
appear  in  the  neighboring  parts.  The  irritation  of  the  periosteum 
if  the  disease  is  of  a  quiescent  type,  may  induce  the  fonnation  of 
irregular  layers  of  bone  or  osteophytes  about  the  joint.  A  new 
fonnation  of  connective  tissue  proceeding  from  the  layer  of  granu- 
lations that  surround  the  disease  may  extend  to  the  muscles  and 
tendon  sheaths,  binding  them  together,  and  causing  limitation  of 
motion.  The  newly  formed  connective  tissue  may  be  very  vas- 
cular and  irregular  in  fonnation,  and  intermLxed  with  it  may  be 
masses  of  gelatinous  or  myxomatous  tissue.  This,  according  to 
Krause,  is  due  to  the  venous  stasis  and  oedematous  infiltration 
caused  by  the  pressure  of  the  capsular  contents  and  extracapsular 
proliferation  of  granulation  tissue.  These  changes  in  the  appear- 
ance and  in  the  consistency  of  the  tissues  about  the  joint  are  char- 
acteristic of  the  so-called  white  swelling. 

Tuberculous  disease  is  most  common  in  the  neighborhood  of 
the  epiphyseal  cartilage,  thus  involving  the  joints.  Occasionally, 
however,  it  may  appear  primarily  in  a  diaphyses.  A  familiar 
example  is  central  disease  of  the  phalanges — "spina  ventosa" — a 
slow  infiltrating  form  of  disease  accompanied  often  by  sinus 
formation.  Distortion  and  atrophy  follow.  In  this  form  of 
disease  the  infection  Is  often  multiple. 

Other  Forms  of  Tuberculous  Disease  of  Joints.— All  of  the 
German  writers  describe  forms  of  primary  synovial  disease,  its 
frequency  varying  from  16  to  35  per  cent,  of  the  cases.  It  is 
more  common  in  adult  life  than  in  childhood,  and  at  the  knee 
than  at  other  joints.  Nichols,^  on  the  other  hand,  states  that  he 
has  examined  120  tuberculous  joints,  and  has  found  in  every 
instance  one  or  more  foci  in  the  bone  that  apparently  preceded 
the  disease  in  the  joint,  lliis  is  certainly  not  in  accord  with 
clinical  ex|>erience,  for  one  must  recognize  a  form  of  disease  in 

^  Transact iunsi  American  Orthopoclic  Atwociation,  vol*  xi. 
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which  the  symptojns  differ  fmjii  the  ordinary  osteal  type,  it 
begins  as  a  chronic  synovitis,  although  the  tissue^s  are  morp  thick- 
ened and  infiltrated  than  m  simple  synovitis,  and  the  muscular 
atrophy  is  mort^  marked.  Reflex  spasm  and  limitation  of  motion 
are  slight,  and  the  symptoms  are  rather  discomfort  ami  fatigue 
after  exertion  than  actual  pain.  After  many  months  or  years, 
when  it  may  be  assumed  the  bones  are  involved,  the  characteristic 
symptoms  of  tuberculous  disease  appear.  In  one  form  of  syno- 
vial disease  the  amount  of  effused  fluirl  Ls  large,  and  it  \s  clear 
and  serous-like  in  character^hydrojis  toljerculosus ;  but  usually 
it  is  cloudy^  and  it  may  be  purulent  in  character. 

As  lias  been  stated,  Koenig  lays  stress  upon  the  impirtiint  part 
played  by  fibrin  in  the  changes  that  take  place  within  a  joint. 
Fibrin  deposited  from  the  effused  fluid  forms  in  successive  layers 
upon  the  cartilage.  Into  this  fibrin  vessels  gn>w  from  the  hy- 
pertrophied  and  infected  sjTiovial  membrane,  destrojing  the 
cartilage  together  mth  the  underlying  bone.  If  the  synovial 
disease  is  prunar)'  the  luvne  Ls  destroyed  superficially,  but  if  it  is 
secondary  to  synovitis  disease  within  the  epiphysis  it  is  usually 
mojie  extensive.  Synovial  tuberculosis  is  essentially  a  chronic 
affection  and  is  often  mistaken  for  simple  or  so-called  rheumatic 
synovitis. 

Arborescent  Synovial  Tuberculosis,— In  this  form  the  interior  of 
the  joint  is  covered  with  villous  pn)liferations  of  the  synovial 
membrane.  It  is  not  a  distinct  dlsea.se,  but  Ls  an  irritative  hyper- 
trophy that  is  present  in  sj-phiHtic  and  rheumatic  as  well  as  in 
tuberculous  joints.  Its  especial  interest  lies  in  the  fact  that  the 
hypertrophied  synovia!  gro\^i!L^  may  cause  mechanical  interfer- 
ence with  the  function  of  the^  jtnnt. 

Liponui  ArboresceDS. — Arborescent  villous  proliferations  are 
formed  of  adipose  and  fibrous  tissue  covert^d  with  a  layer  of  n)und 
cells,  llie  hypertrophied  masses  which  pniject  bfo  the  joint  are 
often  of  large  size,  attached  to  the  synovial  membrane  by  a 
smaller  pedicle.  They  are  single  or  multiple,  and  vary  in  color 
from  yellow  to  deep  red.  They  may  be  of  a  soft  or  firm  consist- 
ency. In  this  form  of  disease,  as  in  that  described  in  the  pre- 
ceding section,  there  is  usually  pain,  limitation  of  motion;  often 
the  swollen  joint  is  irregular  in  outline;  the  hypertropliied  syno- 
vial prolongations  are  sometimes  apparent  on  palpation.*  The 
exact  diagnosis  is  usually  made  only  after  an  exploratory  incision, 
and  in  such  an  event  the  removal  of  the  larger  growths  would 
be  indicated.    The  outcome  depends,  of  course,  upon  the  cause, 
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the  hyjiertrophy  (le{)ending  usually  on  an  underlying  tuberculous, 
syphilitic,  or  so-^^alled  rheumatoid  disease.  In  the  instances  in 
which  the  hypertn>phied  tissue  is  in  iti^elf  the  cause  of  the  dls* 
ahiHty,  cure  may  follow  its  removal. 

Rice  Bodies. — Uice  lK>dies  are  numerous  small,  graj^h-white 
lx>dies  resexnl>ling  cucumber  .sceiU  that  are  founil  in  certain  forms 
of  synovial  disease,  antl  paHicularly  in  tuherculasis  of  tendon 
sheatks*  They  are  formed  of  fragments  detached  from  the  pro- 
liferating synovial  membrane  and  possibly  uf  simple  fil>rin»  which, 
under  the  inthience  nf  pressure  and  attrition  in  the  movements  of 
the  joint  or  (*f  the  tendon,  assume  the  eharacteiistie  shape  ant] 
appearanc^e.  These  liodies,  w^ithin  a  tentlon  sheath  or  joint,  cause 
a  {>eculiar  creaking,  i>erceptible  to  the  touch  when  the  part  b 
moved. 

Fro.  174 


Li|>anui  arboresoeim.     (Pninier  mtd  ErvinK.) 


Dry  Carles.  Caries  Sicca. — In  this  form  of  disease,  w^hich  is 
apparently  prunarily  synovial,  thei-e  is  l»ut  little  formation  of 
fluid,  and  there  Is  but  little  tendency  towanl  cheesy  degeneration 
of  the  tulrerculous  products.  The  infertfd  granulations  destroy 
the  V>one  without  forming  sequestra,  and  usually  without  sup- 
puration. This  form  more  often  occurs  at  the  shoulder- joint, 
and  it  Is  characterized  by  marked  limitation  of  motion,  extreme 
atrophy  of  the  surrounding  parts,  and  sometimes  by  fon^'airl 
displarement  of  the  partly  destroyed  head  of  the  humerus  that 
may  lie  mistaken  for  a  primarj^  dislocation* 


^  P»inl«r  ftfid  Erving.  Bosl^rQ  Med.  and  Surg,  Journal,  Miireli  19,  1(K>3, 
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8«ptic  Inlectioii. — When  a  tuberculous  abscess  has  opened  spon- 
taneously^ or  when  it  has  been  incisecl,  infection  with  pyogenic 
germs  is  common,  and  it  occasionally  occurs  before  a  c«>nimijni- 
cation  with  the  exterior  has  been  established. 

After  such  infection  the  surrounding  tissues  Ijecome  infiltrated, 
reddened,  and  sensitive  to  pressure.  ITie  discharge  is  greatly  in- 
creased in  quantity  and  changetl  in  quality.  The  local  pain  and 
discomfort  are  aggravated;  if  the  joint  is  involved  the  tlestruction 
of  the  bone  goes  on  with  increased  rapidity,  and  the  constitutional 
effects  of  pyogenic  infection  appear.  If  the  area  of  the  abscess  is 
small  and  if  the  drainage  Ls  efficient,  th'is  accident  Ls  of  slight  impor- 
tance, and  it  may  even  exercise  a  l)eneficial  effect  in  stimulating 
the  circulation  and  dissolving  the  eifused  material  about  a  joint. 
But  if  the  abscess  has  burrowed  widely  into  surrounding  tissues 
and  if  it  communicates  with  an  important  joint  it  is  a  dangerous 
compUeation;  in  fact,  the  greatest  direct  danger  of  tnlK-reiilous 
joint  disease.  Persistent  suppuration  exhaasts  the  patient,  and 
by  lessening  the  vital  re^slstance  it  favors  tlie  local  advance  of  the 
tuberculous  disease  and  its  general  dissemination.  It  is  in  this 
class  of  cases  that  amyloid  degeneration  of  the  internal  organs  is 
common,  induced  not  by  tuberculous  disease,  but  by  the  secondary 
infection  and  its  consequences. 

Repair.-^ Repair  in  tul)crculous  disease  may  be  accompHshed 
by  the  absorption,  ejection,  or  enclosure  of  the  disease.  The 
process  of  repair  usually  accompanies  the  advance  of  the  destruc- 
tive process,  and  examples  of  the  three  methods  of  cure  may  lje 
found  in  a  single  joint. 

The  curative  agent  is  the  gmnulation  tissue  which  forms  alxuit 
the  area  of  disease »  and  which,  finally  iM^crmiing  sufficiently  organ- 
ized to  resist  the  infection  of  the  bacilli,  soliilifies  into  fibrous 
tissue.  In  those  cases  in  which  the  disease  is  not  absorbed  or 
completely  thrown  off  in  the  abscess  fonnation.  but  is  enclosed » it 
becomes  quiescent.  In  .such  cases  traumatism,  when,  for  example, 
the  surrounding  adhesions  are  broken  down  in  the  attempt  to 
rectify  deformity  or  to  overcome  anchylosis,  may  cause  local 
recurrence  of  the  disease. 

Prognosis.— The  prognosis  mil  be  considered  more  particularly 
in  the  sections  on  disease  of  special  parts.  The  danger  tii  life  is 
direct  and  indirect,  and  this  varies  greatly  with  the  part  that  is 
affected  and  with  the  age  of  the  patient. 

In  disease  of  the  spine  the  direct  danger  ti»  life  is  greater  than 
in  f.Hnf  Ji^f-nse,  because  of  its  situation,  sinc*e  it  may  involve  the 
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spinal  cord  or  extend  to  the  important  organs  in  the  neighborhood. 
Abscess  may  in  rare  instances,  merely  by  its  size  and  situation, 
endanger  life,  and  when  infected  it  is  far  more  dangerous  because 
of  the  difficulty  in  providing  efficient  drainage.  The  influence  of 
deformity  and  its  effect  in  compressing  the  internal  organs  and  thus 
interfering  with  the  vital  functions  is  another  more  remote  element 
of  danger  in  disease  in  this  situation. 

The  danger  to  life  from  disease  of  the  joints  is  in  proportion  to 
importance.  In  rare  instances  it  may  extend  from  the  epiphysis 
to  the  shaft  of  a  bone  and  set  up  an  extensive  osteomyelitis;  or 
the  patient  may  be  weakened  by  the  suffering  caused  by  active 
disease,  but,  as  has  been  stated,  the  most  direct  and  constant 
danger  Ls  from  prolonged  suppuration  that  follows  septic  infection. 
Danger  from  thLs  source  is  much  greater  at  the  hip-joint  than  at 
the  ankle  or  elbow,  for  example,  because  of  the  greater  difficulty 
in  preventing  the  bunwwing  of  pus  when  infection  has  occurred. 

The  indirect  danger  of  tuberculous  disease  is  its  dissemination 
to  more  important  organs.  But  it  by  no  means  follows  that  the 
disease  of  the  joint  is  the  source  of  the  general  infection.  For,  as 
has  been  stated,  it  may  be  infen-ed  that  nearly  every  patient  with 
joint  disease  has  also  diseitse  of  the  lymphatic  glands,  and  in  a 
certain  proportion  of  the  cases  there  may  be  active  disease  of  other 
important  organs  as  well.  Tuberculosis  of  the  lungs,  for  example, 
is  often  present  in  the  adult  before  the  local  outbreak  in  the  joint 
appears,  and  it  is  in  great  degree  because  of  this  liability  to  disease 
of  the  lungs  that  the  prognosis  of  joint  disease  becomes  progres- 
sively worse  with  the  age  of  the  patient. 

niik  point  LS  illustrated  by  the  statistics  of  Koenig  and  Bruns 
r'l  the  final  results  of  disease  of  the  knee-  and  hip-joints,  to  which 
attention  will  be  called  again  in  the  special  sections.  In  Koenig's 
cases  of  disease  of  the  knee-joint  the  influence  of  age  upon  the 
death-rate  is  illustrated  by  the  following  table: 

Less  than  15  years  of  a^e 20  per  cent. 

From  16  to  30  years 24         " 

••      30to40    •' 44 

More  than  40      ** 60         " 

In  Bruns'  statistics  the  death-rate  was  of  patients  in  the  first 
decade,  36  per  cent.;  in  the  second  decade,  44  per  cent.;  older 
than   this,   72   per  cent. 

The  cure  of  latent  tuberculosis  in  the  lymph  nodes  as  well  as 
of  active  disease  of  the  lungs  or  bones  depends  upon  the  vital 
resist^ince  of  the  patient.  This  vital  resistance  is  lessened  by 
pain,  by  confinement  and  lack  of  exercise.     It  is  directly  impaired 
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by  the  exhausting  suppuration  and  by  the  poisoning  of  the  toxins 
incidental  to  septic  infection.  Under  these  conditions  the  local 
disease  advances  and  a  general  dissemination  is  more  probable. 
This  accountiJ  for  the  fact  that  death  from  general  tuberculous 
infection  is  far  more  common  in  this  class  than  when  suppura- 
tion has  been  slight  or  absent.  This  point  is  again  iUustrated 
by  the  statistics  rc^ferred  to.  The  death-rate  in  the  cases  of  dis- 
ease at  the  knee  without  atecess  was  25  per  cent.,  with  abscess 
46  per  cent.  Death-rate  in  cases  of  disease  at  the  hip  with  ab- 
scess 52  per  cent,,  without  abscess  23  per  cent. 

It  is  probable  that  tulx^rculosLs  may  be  disseminated  by  openi- 
tion  upon  tuberculous  joints,  although  the  evidence  upon  this 
point  is  vague  and  cnnflicting.  Gibney;  ct>ntrasting  two  equal 
periods  of  thirteen  years  of  service  at  the  Hospital  for  Ruptured 
and  Crippled,  in  the  first  of  which  no  operations  were  performed 
on  tuberculous  subjects,  states  that  in  his  opinion  the  deatlis  from 
this  source  have  l>een  prnportiunately  n(j  greater  during  the  f»eriod 
of  active  surgical  intervention  than  before.  And  an  investiga- 
tion of  the  causes  of  deatKs  among  the  patients  tn?ated  at  the 
New  York  Orthopedic  Dispensary  and  Hospital  during  a  period 
of  twenty  years  showed  that  at  least  25  per  cent,  of  these  were 
due  to  tuljerculous  meningitis.*  During  this  period  there  had 
been,  practically  speakings  no  operative  intervention,  yet  the 
proportion  of  deatlis  from  this  cause  is  certainly  as  great  as  in 
any  statistics  that  have  been  reported.  It  would  appear,  then, 
that  the  danger  of  dissemination  is  not  sufficient  to  deter  one 
from  performing  any  openttion  that  seems  to  be  imiicated  by  the 
character  of  the  local  disease  or  by  the  general  condition  of  the 
patient. 

Diagnosis. — Diagnosis  is  considered  at  length  in  the  sections 
on  diseases  of  the  special  joints.  The  tuberculin  testf  although  of 
some  importance  from  the  negative  standpt)int,  is  of  no  partic- 
ular value  as  establishing  a  diagnosis  of  joint  tllsease,  for  the 
reason  that  tuberculous  disease  of  the  lymph  glands  is  so  com- 
mon even  among  those  whose  joints  are  free  from  disease.  For 
the  same  reas*in  it  is  vahieless  as  a  test  of  practical  cure.  This  is 
illustrated  by  the  investigations  of  Frazier  and  Biggs^  of  patients 
clinically  cured  of  local  tuberculosis,  some  by  operative  means. 
In  78  per  cent,  of  these  a  positive  reaction  to  tubercuUn  was  ob- 
tained.   In  some  instances  however,  a  local  reaction  may  indicate 


*  Ptnonml  cammunicaiioii  from  Dr.  DaviU  Boviurd. 
(  University  Medieal  Magaiine,  F«bnuiry.   1901. 
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foci  of  disease  whose  presence  would  not  otherwise  have  been 
suspected. 

linker,  who  has  reported  a  series  of  four  hundred  tests  from 
Johns  Hopkins  Hospital,  states  that  healthy  individuals  react  if  the 
dose  is  sufficiently  large.  One,  therefore,  begins  with  small  injec- 
tions, from  1  to  3  milligrams  of  Koch*s  old  tuberculin.  This  may 
be  increased  to  9  milligrams,  a  reaction  to  less  than  this  amount 
being  practically  positive  if  the  temperature  of  the  patient  taken 
at  intervals  of  two  hours  for  at  least  eighteen  hours  has  been 
normal.     The  reaction  appears  in  from  six  to  eight  hours. 

ITie  x-ray  is  often  of  value  in  demonstrating  the  effects 
of  disease,  and  in  certain  instances  it  may  indicate  its  exact 
locality  and  extent.  As  a  means  of  early  diagnosis  of  joint  dis- 
ease in  young  subjects,  however,  it  is  of  little  importance  as 
compared  to  the  physical  signs,  becaase  of  the  non-development 
of  the  bony  structure  of  the  epiphysis,  which  alone  appears  in 
the  negative. 

Treatment. — Ynrm  what  has  been  stated  of  the  causes  of  dis- 
ease it  follows  that  the  general  treatment  should  include,  if  possible, 
a  change  in  the  hygienic  conditions,  relief  from  the  danger  of 
further  infection,  pure  air,  and  proper  food.  '^These  are  as  essen- 
tial in  the  treatment  of  tuberculosis  of  the  bones  as  of  other  parts. 

The  ini|X)rtana*  of  the  constitutional  treatment  of  tuberculous 
(ILsease,  more  particularly  the  proper  environment  in  which  the 
greater  part  of  the  day  and  even  the  night  may  be  passed  in  the 
o|)en  air,  can  hardly  l)e  exaggerated. 

As  far  as  the  cure  of  local  dLsease  is  concerned,  no  treatment 
can  Ih»  as  eflFectivc  as  the  prompt  and  thorough  removal  of  the 
fc^ciLs  of  disease,  while  it  Ls  yet  limited  in  extent,  and  before  the 
joint  has  Ix^comc  involved.  This  is  practicable,  however,  in  but 
a  small  proportion  of  the  cases  in  childhood,  because  it  is  usually 
impossible  to  locate  the  disetuse  accurately  and  impossible  to 
n»ni()ve  it  without  sacrificing  much  of  the  healthy  bone  upon 
which  tlu»  future  usefuhiess  of  the  part  depends.  At  one  time 
early  ()|)eration,  (»ven  complete  excision  of  the  joint,  was  justified 
on  the  plea  that  the  disease  might  thus  be  eradicated.  But  now 
that  it  is  known  that  in  nearly  all  cases  other  tuberculous  foci 
exist  in  the  body,  and  as  the  functional  results  after  these  early 
ojxTations  an*  far  inferior  to  those  attained  under  conservative 
tnNitnient,  early  excisions  are  limited  to  the  adolescent  or  adult 
cases.  F(  r  in  this  class  growth  has  been  attained  and  the  econ- 
omic c  nditions  nHjuin*  that  the  jx^riod  of  disability  should  be  as 
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short  as  possible.  In  this  class,  also,  early  exploratory  opera- 
tions are  often  indicated,  sometimes  for  the  purpose  of  establish- 
ing the  diagnosis,  and  if  the  disease  is  of  the  synovial  type  the 
removal  of  projecting  folds  of  hypertrophied  tissue  and  the  direct 
application  of  irritants,  for  example,  of  pure  carbolic  acid,  may 
be  of  service.  Brace  treatment  is  conducted  with  the  aim  of 
relieving  the  part  of  function — ^that  is  to  say,  from  strain  and 
injury.  Functional  use  of  a  diseased  joint  delays  natural  repair, 
since  it  causes  pain  and  thus  reduces  the  reparative  force,  while  it 
stimulates  the  disease  and  increases  its  destructive  action.  The 
details  of  treatment  will  be  described  in  the  consideration  of  disease 
of  special  joints. 

Treatment  by  Drugs. — ^The  administration  of  drugs  occupies  a 
very  subordinate  place  in  treatment,  since  it  is  not  believed  that 
any  drug  exercises  a  direct  action  upon  the  local  disease  in  the 
bone. 

Cod-liver  oil,  the  hypophosphites,  the  various  preparations  of 
iron  or  other  tonics  may  be  given  at  certain  times  with  benefit, 
but  the  continuous  administration  of  medicine  during  the  years 
that  are  required  to  complete  a  cure  is,  of  course,  out  of  the 
question. 

Local  Applications.  Iodoform. — Iodoform  is  supposed  to  exer- 
cise a  direct  germicidal  action  and  also  to  stimulate  the  forma- 
tion of  the  granulations  that  cast  off  or  absorb  the  tuberculous 
products  and  then  become  transformed  into  fibrous  tissue.  At 
one  time  direct  injection  of  the  remedy  into  the  bones  was 
advocated,  but  this  has  now  been  abandoned,  and  its  use  is  prac- 
tically limited  to  the  treatment  of  tuberculous  abscesses  and 
certain  forms  of  synovial  tuberculosis.  Iodoform  is  ordinarily 
employed  in  an  emulsion  with  glycerin  or  oil,  10  c.c.  of  10  per 
cent,  mixture  being  injected  at  intervals  of  two  or  more  weeks. 
Several  deaths  from  iodoform  poisoning  have  been  reported,  but 
injections  of  this  quantity  of  the  drug  are  apparently  free  from 
danger. 

loDOFOBM  Filling  for  Bone  Cavities. — ^V.  Mosetig-Mooi;hof  * 
uses  a  mass  made  up  of  finely  powdered  iodoform  60  parts, 
spennaceti  and  oil  of  sesamum  20  parts  each.  The  mixture, 
which  becomes  fluid  at  60°  C,  is  throughly  stirred  before  using. 
The  cavity  in  the  bone  having  been  made  thoroughly  dry  is  filled 
with  the  fluid,  which  solidifies  as  the  temperature  is  lowered.     The 

1  Deutaohe  Zeitac.  f.  Chir.,  vol.  Ixxi.,  No.  5. 
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wound  is  then  closed.  The  filling  is  slowly  absorbed,  its  object 
being  to  preserve  the  contour  of  the  bone.  In  a  series  of  220 
cases  reported  by  this  author  no  local  disturbance  followed  the 
procedure. 

Carbouc  Acid. — Carbolic  acid  in  dilute  solutions  was  at  one 
time  injected  in  tuberculous  cavities,  but  its  use  has  been  gen- 
erally discontinued  because  of  the  danger  of  poisoning.  Recently 
Phelps  has  advocated  the  use  of  pure  carbolic  acid  in  the  treatment 
of  tuberculous  abscesses  and  sinuses.  This  is  injected  into  the 
fistulse  or  into  the  abscess  cavity,  which  has  been  opened,  and 
is  allowed  to  remain  for  about  a  minute,  when  it  is  neutralized 
by  copious  injections  of  alcohol,  after  which  the  part  is  thoroughly 
cleansed  by  salt  solution.  Carbohc  acid  doubtless  acts  as  a 
caustic,  destroying  the  infected  granulations  and  stimulating  the 
reparative  processes.  Other  remedies  of  this  class,  for  example 
tincture  of  iodine,  chloride  of  zinc,  actual  cautery  and  the  like, 
are  also  used,  and  in  certain  cases  with  benefit.  In  the  treatment 
of  tuberculous  ulcerations  ichthyol,  balsam  of  Peru,  and  iodoform 
are  among  the  drugs  employed.  Balsam  of  Peru  dissolved  in 
castor  oil  of  a  strength  of  about  10  per  cent.,  as  suggested  by 
Van  Aisdale,  is  a  very  satisfactory  application. 

X-ray  Treatment. — ^The  x-ray  as  a  local  treatment  appears  to 
act  as  a  stimulant  of  the  reparative  processes.  It  is  of  especial 
value  as  an  adjunct  in  the  cases  in  which  the  tissues  about  the 
joint  are  infiltrated  and  traversed  by  discharging  sinuses.  The 
exposure  of  the  diseased  tissues  to  the  direct  rays  of  the  sun  is 
certainly  a  harmless  treatment,  and  it  should  be  applied  if  occasion 
offers. 

ACTIVE   AND   PASSIVE    GONGESTION   IN   THE   TREATHENT 
OF  AFFECTIONS  OF  THE  JOINTS. 

Bier's  treatment  of  tuberculous  joint  disease  was  suggested  by 
the  observation  of  Rokitansky,  that  phthisis  was  uncommon  in  indi- 
viduals suffering  from  disease  of  the  heart  when  the  mechanical 
obstruction  was  sufficient  to  cause  venous  congestion  of  the  lungs. 

Passive  or  venous  congestion  of  a  joint  is  attained  by  con- 
stricting the  limb  with  several  circular  turns  of  a  rubber  bandage 
above  the  affected  joint  suflBciently  to  interfere  with  the  return  of 
the  venous  blood,  but  not  with  the  arterial  supply. 

The  congestion  is  localized  by  bandaging  the  limb  firmly  with 
flannel  or  other  somewhat  elastic  material  up  to  the  lower  maigin 
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of  the  joint.  When  properly  applied  the  joint  becomes  swollen 
and  dark  red  in  color.  The  local  temperature  is  raised.  ITiis 
is  what  Bier  calls  hot  cong^tion,  as  distinct  from  oedema  (cold 
congestion),  that  would  result  if  the  rubber  bandage  were  applied 
so  tight  as  to  constrict  the  arteries.    Passive  congestion  should 


Fxo.    176 


FiQ.  176 


Thie  application  of  passive   congestion 
the  alternate  point  for  the  application  of  the 
bandace,  in  order  to   avoid    atrophy  from 
continuous  pressure.     B,  the  rubber  bandage. 
(Bier.) 


The  alcohol  lamp  and  chimney.     Used 
for  active  congestion.     (Bier.) 

not  cause  or  increase  pain.  If 
it  has  this  effect  it  is  improperly 
applied  or  is  unsuitable  for  the 
case  (Fig.  175). 

The  application  should  be 
limited  to  periods  of  one  to 
three  hours  daily  according  to 
^*  the  effects.^ 

The  action  of  the  venous  or 
passive  congestion  is,  according 
to  Bier,  as  follows : 
of  fibrous   tissue  and   induces 


1.  It  increases  the  formation 
hypertrophy  of  the  bones. 

2.  It  has   a   bactericidal   action   in    infectious    joint   disease, 
notably  tuberculosis. 


1  Bier,  Hyperamie  als  Heilmittel,  Leipzig.  1905. 
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3.  It  exercises  an  absorptive  effect  on  the  eflfused  products  of 
disease  and  on  new  fonnations  that  check  joint  motion. 

4.  It  relieves  pain  and  lessens  the  activity  of  progressive  joint 
disease. 

The  most  important  indication  for  passive  congestion  is  in  the 
treatment  of  tuberculous  disease. 

If  applied  for  disease  of  the  wrist-joint  it  is  unnecessary  to 
bandage  the  fingers,  as  the  finger-joints  are  usually  stiff  either 
from  disuse  or  from  adhesions  about  the  tendons — a  condition 
for  which  treatment  by  venous  congestion  is  indicated. 

Passive  congestion  for  tuberculous  joint  disease  should  be  sub- 
ordinated to  protective  treatment,  although  this  is  not  the  opinion 
of  Bier,  who  favors  motion  rather  than  fixation  of  the  diseased 
joint.  It  may  be  continued  indefinitely  according  to  its  effect. 
As  a  rule,  pain  is  lessened  by  the  treatment  and  muscular  spasm 
decreases.  This  latter  effect  is  in  part,  at  least,  explained  by  the 
constriction  of  the  muscles. 

Abscess  fonnation  or  appearance  at  least  is  apparently 
favored  by  the  congestion.  ITiis  may  be  treated  by  aspiration 
or  incision  and  by  the  injection  of  the  iodoform  emulsion  if 
desirable. 

Passive  congestion  is  employed  also  for  the  treatment  of  chronic 
disability  following  injury,  for  chronic  disease,  such  as  rheu- 
matoid arthritis  or  other  affection  attended  by  infiltration  of 
tissues  and  by  deficient  circulation.  In  this  class  of  cases  the 
local  congestion  may  l>e  combined  with  massage. 

The  treatment  of  acute  infectious  processes  of  joints  and  other 
tissues  by  passive  congestion  has  now  come  into  general  use. 
Bardenheuer  is  one  of  its  mc  st  enthusiastic  advocates.* 

Active  Congestion. — Active  congestion  is  induced  by  the  local 
use  of  heat,  ordinarily  hot  dry  air. 

In  its  simplest  form  the  apparatus  consists  of  an  alcohol  lamp 
provided  with  a  long  metal  chimney  reaching  to  a  box  of  wood 
or  metal,  into  which  the  limb  is  inserted  through  openings  at 
either  end.  The  1k)x  has  one  or  more  small  openings  for  the 
escape  of  air  and  moisture.  The  limb  is  usually  wrapped  in 
sheet  wadding,  and  is  particularly  well  protected  from  the  parts 
of  the  box  which  may  c»ome  in  contact  with  the  skin.  The  heat 
is  then  applied,  usually  to  about  250°  or  300°  F.,  for  from  thirty 
minutes  to  an  hour  daily.     The  degree  of  heat  is  indicated  by 

'  I)eut:*clieii  f.  Cliir.,  XXXV.  Kongress,  1906. 
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a  projecting  thennometer,  and  it  is  regulated  by  the  comfort 
of  the  patient  and  by  the  observation  of  its  effects. 

Bier  prefers  simple  boxes  of  wood  of  various  shapes  suitable 
for  the  different  parts  of  the  body,  lined  with  packing  cloth  soaked 
in  a  solution  of  water  glass.  He  considers  these  as  efficacious 
as  the  complicated  and  expensive  appliances,  and  at  the  command 
of  all  who  desire  to  employ  the  treatment  (Fig.  162). 

The  effect  of  the  heat  is  to  induce  arterial  instead  of  venous 
hypereemia,  and  to  cause  profuse  local  and  general  perspiration. 
Active  hyperemia  is  not  suitable  for  the  treatment  of  acute  or 


Fig.   177 


Thie  application  of  the  hot-air  box  for  inducinR  active  congestion.  The  box.  C  the 
thermometer.  A,  a  metal  pipe  projecting  from  the  box,  into  which  the  chimney  of  the 
lamp  is  plaoad.     B,  lamp  chimney.     (After  Bier.) 

progressive  joint  disease.  It  exercises  a  dissolving  and  absorb- 
ing action  on  effused  material  and  on  the  tissues  of  new  forma- 
tion causing  limitation  of  motion  within  a  joint.  It  increases 
local  nutrition  and  it  relieves  pain.  It  is  •specially  indicated  in 
the  treatment  of  local  disability  after  injury,  chronic  effusions 
into  joints,  rheumatoid  arthritis,  chronic  rheumatism,  and  the 
like  in  which  the  circulation  Is  deficient. 

As  a  rule,  the  application  of  local  heat  should  be  supplemented 
by  massage.  The  profuse  general  perspiration  that  is  induced 
by  it  is  a  contraindication  in  weak  individuals. 


CHAPTER  VI. 

NON-TUBERCULOUS  DISEASES  OF  THE  JOINTO. 

Syphilitic  Diseases  of  the  Joints. 

In  early  infancy  the  characteristic  syphilitic  disease  of  the 
bones  is  a  form  of  osteochondritis.  Painful,  sensitive  swellings 
appear  at  the  epiphyseal  junctions,  either  as  small,  hard  tumors 
or  as  general  enlargements,  resembling  those  of  rhachitis  (Fig. 
178).  As  a  rule,  several  epiphyses  are  involved,  more  often 
those  at  the  distal  extremities  of  the  bones  of  the  lower  limbs, 
and  in  these  cases  the  pain  and  discomfort  may  induce  an  appear- 
ance of  helplessness  of  the  part  called  pseudoparalysis  (Parrot). 

In  osteochondritis  there  is  a  multiplication  and  irregularity  of 
the  cartilage  cells  of  the  ossifying  layer  and  premature  calcifica- 
tion. As  a  result,  the  circulation  is  insufficient  and  necrosis  of 
a  part  of  the  cartilage  may  follow,  which,  acting  as  a  foreign 
body,  sets  up  inflammatory  changes  in  the  adjoining  parts.  The 
process  is  shown  by  a  zone  of  hard,  dry,  yellow  substance  in  the 
ossifying  layer,  adjoining  which  is  an  inflammation  of  the  tissues 
of  the  newly  formed  bone,  which  is  in  part  replaced  by  granu- 
lation tissue.  If  the  disease  is  progressive,  ulceration  and  sup- 
puration may  follow;  the  cartilage  may  be  destroyed,  and  the 
epiphysis  may  be  separated,  causing  deformity  and  cessation  of 
growth.  The  neighboring  joint  is  usually  involved  in  the  dfa- 
ease.  In  the  milder  cases  there  is  a  simple  sympathetic  synovitis; 
in  the  advanced  class  a  destructive  arthritis.  In  one  case  seen 
recently  in  a  child  three  months  of  age  the  symptoms  of  pain  on 
motion  combined  with  slight  effusion  into  several  joints  were 
present  without  the  epiphyseal  enlargement.  The  affection  may 
be  distinguished  from  rhachitis  by  the  accompanying  evidences  of 
inherited  syphilis,  by  the  irregularity  of  the  epiphyseal  involve- 
ments, and  by  the  age  of  the  patient  and  the  absence  of  the  other 
symptoms  of  rhachitis. 

In  the  later  Tnanifestaiians  oj  hereditary  syphilis,  in  which  the 
bones  in  the  neightorhood  of  the  joint  are  involved  in  syphilitic 
osteoperiostitis,  the  joint  may  be  sympathetically  affected  or  the 
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disease  may  actually  perforate  the  joint.  In  this  form  of  disease 
the  synovial  membrane  is  usually  hypertrophied  and  it  may 
interfere  with  the  function  of  the  joint.  The  fluid  is  increased 
in  quantity  and  the  affection  may  resemble  synovial  tuberculosis. 
A  slow,  chronic,  infiltrating  gummatous  form  of  disease  appear- 
ing in  later  childhood  may  simulate  very  closely  the  appearances 
of  so-called  white  swelling.  It  is  more  common  at  the  knee, 
but  other  joints  are  often  affected  as  well.  In  other  instances 
one  or  more  of  the  joints  may  be  involved  before  the  enlargement 
of  the  neighboring  bone  is  apparent,  the  symptoms  being  those 

Fio.  178 


SupptmUve  syphilitio  epiphjrsitia  at  lower  ends  of  radius  and  tibia  in  an  infant  ased 
one  month.  The  child  died  shortly  after  the  drawings  were  made,  and  the  epiphyses  were 
found  lying  looee  in  purulent  cavities.     (Tubby.) 


of  chronic  synovitis.  A  common  manifestation  of  hereditary 
syphilis  is  keratitis.  In  a  series  of  77  cases  in  which  this  was 
present  there  was  involvement  of  the  joints  in  56  per  cent.,  the 
knee  being  most  often  affected.^ 

In  the  secondary  stage  of  acquired  syphilis  pain  and  swelling 
of  the  joints,  resembling  rheumatism,  may  be  present,  and  in 
tertiary  syphilis  the  joint  may  be  involved  in  disease  of  the  neigh- 
boring bones,  or  the  joint  itself  may  be  primarily  implicated. 

>  Hippel.  MOnoh.  med.  Woch.,  No.  31.  1003. 


268 


OHTHOPEDW  SURGERY 


In  most  iiistanceii  die  joint  affections  of  syphilis  are  explained 
by  the  history  and  by  the  other  signs  of  syphilitic  disease*  Spina 
ventosa  (Fig.  180),  which  is  classed  as  one  of  the  evidences  of 
syphilis,  is  far  more  cojnmonly  of  tuberculous  origin,  as  is  illus- 
Irated  by  the  statistics  of  Karewski/  of  157  cases,  in  whicJi  but 
three  were  due  to  syphilis* 

Syphilitic  disease  of  tlie  joints  is  comparatively  rare  in  orthopedic 
clinics  as  contrasted  with  those  of  tuberculous  origin.     This  is  ts 

Fio.   179 


Syphllitio  OBteoperioctitii)  of  the  tibuc  ranamblinjr  atiterior  bow-leg.  Tlii«  ie  Ut»  moiii 
cbAracleriHtic  mjinifefltatioD  ai  bereditary  eirphillia,  it,  induc>«a  not  only  defurmity  and  h.>- 
pertrophy*  buL  elunsAtloQ  qI  the  bonei  as  well, 

might  be  expected,  for  not  only  is  tuberculosis  far  more  common 
than  syphilis,  but  a  very  large  pn>portion,  according  to  Fournier, 
77  per  cent.,  of  the  syphilitic  chikiren  are  stillborn  or  die 
shortly  after  birth.  Even  among  those  that  survive,  disease  of 
the  bones  or  joints  in  the  form  that  could  l)e  confounded  with 


>  Ohlr.  Krauk,  6m  Kinclawlterf. 
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mind,  and  in  all  doubtful  cases  appropriate  remedies  should  be 
employed. 

In  general,  the  treatment  of  the  joint  affection  would  be  in- 
cluded in  the  general  treatment  of  the  disease  of  which  it 
is  a  complication.  If  the  joint  is  involved  in  a  destructive  pro- 
cess apparatus  to  ensure  rest  and  protection  is  indicated.  The 
removal  of  irritative  disease  in  the  neighborhood  of  a  joint  is 
sometimes  possible  in  older  subjects,  and  in  this  class  of  cases  an 
exploratory  incision  for  inspection  of  the  joint  is  sometimes  advis- 
able (Fig.  181). 

Gtonorrlioeal  Arthritis. 

Synotiym. — GJonorrhoeal  rheumatism. 

So-called  gonorrhoeal  rheumatism  is  an  inflammation  of  a  joint 
caused  by  the  presence  of  gonococci.  It  is  said  to  complicate 
from  2  to  5  per  cent,  of  all  the  cases  of  gonorrhoea,  usually  ap- 
pearing in  the  later  stages  of  that  affection,  and  it  is  more  com- 
mon among  those  who  are  in  a  debilitated  condition. 

Distribution. — In  about  40  per  cent,  of  the  cases  it  is  mon- 
articular and  the  knee-joint  Is  most  often  involved.  In  375 
cases  collected  by  Finger  the  distribution  was  as  follows:* 

Knee 136  Shoulder 24 

Ankle 59  Hip 18 

Wrist 43  Jaw 14 

*          Fingor-joiut8 35  Other  articulations     ....  21 


Elbow 25 


376 


Bennecke^  has  tabulated  78  cases  recently  under  treatment. 
The  78  cases  occurred  in  56  patients,  of  whom  18  were  males, 
38  females.    The  distribution  was  as  follows: 

Knee 31  Shoulder 4 

Hip 8  Elbow 10 

Ankle 9  Wrist 6 

Other  joints  of  foot 6  Fingers 4 

In  46  cases  recorded  by  Markheun^  one  joint  was  involved  in 
13  cases,  two  joints  in  12,  three  joints  or  more  in  18.  The  order 
of  frequency  was  knee,  hip,  shoulder,  wrist,  and  elbow. 

Symptoms. — The  affection  is  usually  of  a  subacute  character. 
The  joint  becomes  swollen  and  there  is  discomfort,  and  particu- 
larly weakness,  and  stiflFness  on  use.     If  the  infection  is  more 

'  Taylor.  Venereal  Diseases,  p.  2H^, 

«  Die  Cion.  (ielenkentxiindung  nach  berjh.,  der  Chir.  Univ.  Klin,  in  der  K.  Charity  lu  Ber- 
lin.    Hirsrhwuld.  Berlin.  1899. 

^  Deutsche  Archiv  f.  klin.  Med..  1902,  vol.  Ixxii..  p.  186. 
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severe  there  may  be  loeal  heat,  pain,  and  infiltration  of  the  tissues, 
with  accompanying  muscular  spasm. 

In  all  the  forms  the  infiltration  of  the  suteynovial  tissues  of 
the  capsule  and  of  tlie  .superficial  tissues  is  more  marked  than  the 
actual  effusion  within  the  joint.  The  more  serious  cases  are  char^ 
acterixed  by  a  peculiar  cedematous,  boggy  swelling  of  the  tissues, 
and  the  skin  is  hot,  sensitive,  and  gkzed.  There  is  usually  in- 
tense pain  on  motion  of  the  limb  or  on  jar.  After  the  subsi- 
dence of  the  acute  sjTnptoms  the  thickening  peisists,  and  practical 
anchylosis  may  result. 

Gonorrhoea!  artliritis  has  been  divided  into  three  classes  accord- 
ing to  Its  sjTnpt4>ms  and  phj*sical  characteristics:  the  serous,  the 
serofibrinous,  the  purulent. 

The  serowt  form  Is,  as  its  name  implies,  a  simple  effusion  re- 
sembling other  forms  of  subacute  sjnovitis,  although  it  is  of  a 
mare  chronic  character. 

Tlie  seropbrinou^  variefy  is  the  so-callci!  plastic  type  of  inflam- 
mation. In  this  form  fibrin  is  deposited  upon  the  cartilage  and 
it  is  afterwanl  organized  by  the  growth  of  vessels  into  it  fmrn  the 
synovial  membrane,  a  process  which  enjdes  the  cartilage  upon 
which  the  granulations  n*st.  The  folds  of  the  synovial  membrane 
adhere  to  one  another,  the  capsule  Is  thickener!,  and  ligaments  and 
tendons  may  be  involvet!  in  the  adhesive  inflammation.  These 
changes  within  and  without  the  joint  may  seriously  impair  its 
function  after  the  cure  of  the  active  disease. 

Tlie  furvlent  form  is  yneommon ;  it  is  similar  in  its  cliaracter- 
istics  to  suppurative  arthritis  fn>m  otlier  causes.  It  b  attended 
by  great  local  heat,  pain,  and  swelling,  and  by  constitutional 
disturbance. 

In  orthopedic  clinics  gonorrhceal  arthritis  Is  usually  seen  Is 
its  later  stages  when  the  acute  symptoms  have  subsided.  In 
these  cases  swelling  and  pain  persist  in  many  instances,  and  in 
the  more  severe  class  motion  is  limited  or  the  limb  may  be  fixed 
in  an  attitude  of  deformity.  An  obstinate,  monarticular  painful 
swelling  of  a  joint  suggests  gonorrhoea,  and  its  presence  or  absence 
should  always  be  determined,  since  the  effective  treatment  of  the 
primary  cause  is  essential  to  the  cure  of  the  secondary  affection 
of  the  joint.  The  same  statement  Is  true  of  painful,  persistent 
affections  of  bursie  and  tendon  sheaths,  and  of  obstinate  forms  of 
weak  foot. 

Fuller,  of  New  York,  has  reported  several  cases  in  which  cure 
of   persistent    disease    of    joints    and    tendon    sheaths   followed 
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direct  treatment  of  gonorrhoeal  disease  in  or  about  the  seminal 
vesicles. 

Treatment. — ^I'he  local  treatment  of  the  early  stage  of  this  form 
of  arthritis  is  rest  and  compression,  together  with  hot  or  cold  applica- 
tions, as  may  seem  to  be  indicated.  Ichthyol  ointment  in  a  pro- 
portion of  about  40  per  cent,  appears  to  relieve  the  pain  and  to 
stimulate  the  absoiption  of  the  effusion.  If  the  symptoms  are 
acute  and  if  there  Is  constitutional  disturbance,  the  joint  should 
be  aspirated,  and  if  the  examination  shows  the  effusion  to  be  sero- 
purulent,  it  should  be  treated  by  incision  and  drainage.  In  the 
chronic  form,  also,  when  the  capsule  Is  distended  by  the  sero- 
fibrinous effusion,  incision  and  removal  of  the  contents  is  indicated. 

In  the  latter  stages  of  disea.se  of  the  ordinary  subacute  type, 
the  treatment  Is  din»cted  to  the  al)Sorption  of  the  effused  material 
within  and  without  the  joint,  and  to  the  restoration  of  functional 
activity.  The  us(»  of  hot  air,  massage,  passive  congestion,  the  hot 
and  cx)ld  douche,  static  electricity  and  the  like  are  of  service 
in  stimulating  the  circulation.  If  the  limb  has  l)ecome  deformed, 
and  if  it  Is  fixed  by  adhesions  and  by  contractions,  the  deformity 
may  be  rorrecte.l  by  forcible  manipulation  under  ansbsthesia. 
And  it  may  l)e  stated  that  in  this  class  of  cases  restoration  of 
function  to  a  gn^ater  or  less  degn*e  is  often  accomplished  by  this 
means. 

If,  however,  the  limb  Is  fixed  in  the  proper  position  it  is  well 
to  postpone  forcible*  measures  until  the  effect  of  the  massage  and 
gentle  passive  move^ments  have  l)een  observed. 

Functional  use  is  the  most  effective  restorative  treatment  after 
the  acute  symptoms  have  sul)sided.  This  is  made  possible  by  the 
employment  of  apparatus  which  limits  motion  to  the  degree  the 
joint  p(^rmits  without  causing  discomfort. 

Oonorrhoeal  Arthritis  in  Infancy.— This  complication  in  in- 
fancy is  usually  a  multiple  arthritis  of  a  pyaemic  character.  In 
a  series  of  78  cases  of  gonorrhceal  infection  treated  at  the  Babies 
Hospital'  then^  were  ten  cases  of  arthritis,  sLx  died  directly  from 
the  disease,  two  dicvl  later  from  exhaustion,  and  in  the  two  remain- 
ing, recrovery  seemed  improbable. 

Puerperal  Arthritis. — This  Is  so  similar  in  its  characteristics 
to  gonorrhceal  arthritis  that  a  detailed  description  is  unnecessary. 
It  may  be  stated,  however,  that  puerperal  arthritis  is  usually  of 
a  more  seven*  tyj>e  than  the  preceding  affection. 

I   Kimball.  M<kI.  Record.  Nov.   14.  1903. 
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Arthritis  CompHcatiiig  Infectious  Diseases. 

Tlie  joints  may  be  iuvulvt  *l  in  the  euurse  i>f  any  infeetknis  dis- 
ease. A  inild  fonii  of  arthritis,  often  involving  several  joints, 
is  common  after  diphtheria  or  scarlatina;  of  this  53  cases  have  been 
collected  by  Bninn/  and  it  Ls  cfccas  100 ally  oliserved  as  a  sequel 
of  pneumonia.  This  form  is  usually  of  a  moi*e  severe  type  than 
tlie  preceding  foniis. 

Bradc'  has  reported  04)  eases  of  jomt  involvement  in  868  eases  of 
scarlatina  treated  m  St,  Jaei>l>*s  Hnspital ;  56  were  of  the  serous 
type;  4  were  of  tlie  suppuRitive  funn,  causing  the  death  of  the 
patients.  In  but  8  of  the  cases  was  the  arthritis  limited  to  a 
single  joint. 

Arthritis  following  typhoid  fever  is  often  of  a  severe  and  de- 
structive type.  Keen'  has  tabulated  84  cases.  In  43  per  cent. 
of  these  the  hi|>- joint  was  affected  and  in  40  per  cent,  sponta- 
neous dislocation  occurrt^d.  In  a  case  treatcil  ivct*ntly  at  the 
Hospital  for  Ruptured  and  Crippled  there  had  been  a  destruc- 
tive arthritis  of  one  hip- joint,  sfK>ntaiiefms  dLsplacement  of  the 
femur  on  the  other  i^ide,  and  sea>odary  contractions  at  the  knees 
and  ankles,  so  that  the  patient  was  bedridden. 

Treatment. — llie  treatment  in  all  forms  rrf  arthritis  crmipli- 
cnting  diseases  of  this  class  m  to  plact*  the  affected  joint  at  rest, 
to  apply  heat  or  cold  as  may  be  indicated  by  the  local  crmdition, 
and  to  prevent  the  seomdary  distortions  that  lead  to  fixed  ile- 
fonnities.  The  presence  of  pus  is,  of  course,  an  indication  fi»r 
immediate  incision  and  efficient  drainage;  thus,  in  all  doubtful 
cases  die  character  of  the  effiLsion  sliouli!  be  iiscertained  by 
aspiration. 

Spontaneous  dislocation,  which  Is  comparatively  common  when 
the  hip-joint  is  suddenly  dlstendef!  with  fluid.  Is  not  likely  to  occur 
unless  the  liud)  is  Hexed  and  atUhicted.  llils  attitude  should  be 
prevented  by  the  use  of  traction  or  support. 

The  after-treatment  has  l^een  intlicated  already. 

Prognosis. ^It  Is  evident  that  the  immediate  rt^action  to  bac- 
terial infection  and  the  final  results  will  var}^  with  the  virulence 
of  the  infection,  the  natural  resistance  of  the  individual,  and  of 
the  part  involved,     Acc<irdiiig  to  Poynton  and  Paine*  the  bacteria 


»   Berlin,  klin.   Wooh,,   No.  27,   1904, 

*  BurKJc&l  ComphcattouA  And  Serjuelsi  to  Typhoid  Fever, 

*  Briti^  Medical  Jounuil,  Novembpr^l»  11)02. 
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reach  the  synovial  membrane  through  the  capillaries  of  the  areo- 
lar tissue,  lx*neath  the  endothelium,  which  if  uninjured  serves 
as  a  Imrrier  to  protect  the  joint  cavity.  If  the  joint  is  not  actually 
involved  the  nvstriction  to  motion  will  depend  upon  thickening 
of  the  tissues  of  the  joint  and  upon  disuse  of  the  muscles.  In 
such  cases  the  prognosis  is  good.  If,  however,  the  interior  of 
the  joint  is  invaded  by  a  process  that  causes  adhesioas,  and  partial 
destruction  of  tlie  cartilaginous  surfaces,  anchylosb  is  likely  to 
follow. 

Marsh^  divides  infectious  arthritis  into  four  classes: 

1.  Simple  infiltration  of  the  subsynovial  tissues  and  slight 
synovitis. 

2.  Effusion  of  fluid  into  the  synovial  sac — synovitis. 

3.  Infiltrdtion  of  the  periarticular  tksues — plastic  inflamma- 
tion. 

4.  (Jeneral  destructive  arthritis.  In  the  first  and  second  classes 
complete  recovery  may  be  anticipated.  In  the  third  class  a  vary- 
ing degree  of  functional  disability  is  to  he  expected.  In  the  last 
it  is  ine\itable. 

Acute  Arthritis  of  Infancy. 

A  form  of  acute  suppurative  arthritis  primarily  within  the  joint 
or  more  often  secondarj'^  to  disease  of  the  neigh lx)ring  epiphysis 
is  not  uncommon  in  infancv. 

Etiology. — The  disejise  is  usually  caused  by  staphylocccci,  occ'a- 
sionally  l)y  other  forms  of  infection.  (See  Gonorrhoeal  Arthritis.) 
In  the  early  weeks  of  life  it  may  follow  infection  at  the  umbilicus 
or  other  surface  lesion.  It  may  be  secondary  to  one  of  the  exan- 
themata or  to  gonorrhoea,  but  in  many  instances  the  origin  is 
not  appart^nt. 

Falls  or  blows  u|X)n  the  part  ap{)ear  to  he  predisposing  causes. 

Townsend^  tabulated  73  cases  of  acute  arthritis,  18  of  which 
wert^  p(*rsoiial  observations.  To  these  I  am  able  to  add  12  others, 
making  a  total  of  (S5  cases.  In  ()4  of  these  the  infection  was 
monarticular;  in  21  mon»  than  one  joint  Wiis  involved.  Tlie 
distribution  was  as  follows: 

Hip-joint 45  ^-  53  per  cent. 

Kncc-jnint .32-37         " 

Other  joiuts 8  =  10 

The  sex  was  specified  in  01  cases:  males,  38;  females,  23.     It 

'  Uriti.-h  Medical  Jouninl,  Docember,  1902. 

•  Amcrlcnn  Journal  of  the  Medical  Scieuee»,  January,  1800. 
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Is  of  inttrest  to  note  diut  in  all  reported  ciises  the  mules  out- 
number the  females.  lu  285  caa^s,  including  the  above  and 
others  rejwrtt^d  by  (Ton5er,  Demine,  Liieke,  Billroth,  Scherle,  and 
Muller.  the  pn»]XJrtion  wais  nearly  3  to  L* 

Symptoms.— If  the  infection  is  severe  there  is  inunediate  local 
heat,  redness,  swelling  and  ledenia.  great  pain,  antl  correspiuid- 
ing  constitutional  disturl>ance.  But  in  many  instances  the  local 
and  general  sj-mptoms  are  less  marked,  the  child  is  fn^tful.  and 
the  evident  discomfoii;  caused  by  motion  at  the  affected  joint  Is 
mistaken  for  result  of  injurj^  or  rheumatism.  In  this  class  of  cases 
the  patient  is  not,  as  a  njle,  seen  until  se%^eral  weeks  after  the 
onset  of  the  affection.  Hie  joint  is  then  somewhat  infiltrated 
and  enlai^ed»  motion  is  painful  and  restricted,  and  the  general 
appearances  are  very  similar  to  tuberculous  disease.  There  are 
.  abo,  i^ithout  doubt,  even  milder  forms  of  synovial  infection 
from  which  recnvery  is  rapiti  and  practically  mmpletc.  These 
cases  are  u.sually  classed  as  monarticidar  rheumatLsm.  Similar 
symptoms  may  be  imhiced  directly  by  injury;  motion  causes  pain; 
the  Hnib  is  flexei!  and  persistent  defonnity  may  result  unless  pro- 
tection Is  assured. 

Treatment. — The  treatment  of  suppurative  arthritis  is,  of 
course,  fn:*e  incLsinn  and  efficient  clrainage.  In  all  cases  the  joint 
must  be  fixed,  preferably  by  a  light  wire  splint,  during  the  active 
stage  of  the  disease.  An  apparatus  Is  usually  required  to  prevent 
deformity  or  to  support  the  weak  limb  when  the  patient  begins  to 
walk. 

Prognosis. — If  tlie  arthritis  Ls  a  primary  disease  within  the 
joint  ct^mplete  recovery  may  follow  evacuation  of  the  pus,,  but, 
IL5  a  rule,  tlie  neighlx»ring  epiphyseal  junction  is  diseased,  sup- 
puration is  prchjuged,  and  a  part  of  the  epiphysis  is  ilestroyed 
before  the  disease  ccmes  to  an  end;  thus»  subluxation  or  dis- 
placement with  suksequent  defnrndty  and  1(  ss  of  grfjwth  are  the 
usual  n\sulls  of  ttiLs  form  of  disease.  At  the  hip-joint,  for  ex- 
iixiiple,  the  laxity  of  the  ligaments  antl  the  upward  displacement 
of  the  femur  that  follow  destruction  <:>f  the  hear!  of  the  bone  cause 
symptoms  that  in  later  life  an'  often  mistaken  for  those  of  con- 
genital dislocation. 

In  some  (»f  the  ctises  tliei'e  Is,  in  addition  tu  the  arthritis,  an 
asteomyelitb  of  the  shafts  of  one  or  mort*  tjf  the  lx>nes.  These 
cases  are  usually  fatal,  or,  if  the  patient  survives,  tliere  fa  usually 
necrosis  of  the  affected  bones  and  consequently  extreme  deformity 

I  Oonser,  Jfthrbuch  f,  Kinderheilk.,  July.  1902. 
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ut.  and  sensitive  to  pressure,  and  the  onset  may  be  sudden  and 
aeeonipanied  l>y  eniLstitutional  {|Lsturl>ance.  Sudi  cases  are  more 
often  observed  in  the  chiklren  of  mothers  suffering  fmm  advanced 
disease  of  the  lungs. 

Acute   Osteomyelitis. 

Infectious  osteomyelitis  Ls  most  ct>inmon  in  adolescence  and  tlie 
extremities  of  the  bones  in  the  neighborhood  of  the  epiphyseal 

¥ui  is:? 


Tub^ftuJoil^  risteciinydilii!  kicaiiied  m  the  LfWur  extrKrfulie»  ui  the  nidiu:^  funl  ulna,  deniini 
Btri»t«d  by  the  J"-ray  aiirl  remove*!  before  the  wrift-joiDt  was  involved. 

cartilages  are  most  often  involved.  Treudel,  from  the  histories  of 
1058  cases  in  Bnnis^  clinic,  states  that  it  is  most  common  in  the 
period  fmm  the  thirteenth  to  tlie  seventeenth  year.  In  one-half  the 
cases  the  femur  was  involved;  in  one-third  the  tibia. 

The  symptoms  are  local  sensitiveness  of  the  b(me,  pain,  and 
D>D?4titutional  distiirl»ance.  The  neighboring  joint  is  usually  dis- 
tended by  a  sympathetic  svTiovitis,  and  the  ovcrlj^ng  tissues  are 
usually  infiltrated.  The  treatment  consists  in  immediate  opening 
of  the  bone  at  the  suspicious  point,  in  order  to  I'elieve  the  tension 


'  B«ti.  fur  kUn.  Chir.  Bd.  xli.  p.  3. 
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and  to  e;stablish  drainage*  In  certain  instances  the  joint  itself 
may  be  directly  involved  in  the  disease.  ThiB  may  be  inferred  if 
the  symptoms  do  not  subside  after  the  bone  has  been  openefl. 
In  df>uhtfnl  cases  the  joint  should  be  aspirated  for  the  purpose  uf 
bacteriological  examination »  l>nt  even  if  pathogenic  bacteria  are 
present  the  treatment  by  incision  or  other\\Tse  must  be  decided  on 
the  clinical  symptoms. 

For  in  cases  of  this  chamcter  bacteria  are  often  found  not  only 
in  affected  joints,  but  in   the   blood,  and  in  the  marrow  of  the 

Fio.  Ig4 


►  of  BTOwth  fnUowinff  ■ 


.jrnvelitts  nf  Xhfi  tibiae  nfeofs^itunrkK  mnovfll  of  part  of 
ihQ  shaft. 


unaffected  bones  also.     The  investigations  of  FraenkeP  show  that 

specific  micro-organisms  are  present  in  the  red  marrow  of  the 
vertebne,  in  the  rilis  and  elsewhere  in  every  form  of  infeetious 
diseasei  and  that  they  may  be  found  here  even  when  they  are  ab- 
sent in  the  blood.  In  the  blood,  according  to  Bertelsmann,*  they 
may  be  found  in  about  one-third  of  all  cases  of  surgical  infection 
and  far  more  often  when  bones   or  joints  are  involved.     In  a 


1  Mit.  a.  tl.  ST«ntRebi«ien  iL  Med.  u.  Cbir.,  Iki.  xii. 
*  Deuuoh.  Zeit.  f.  Clkir..  B(l«  bcxiL  p.  209. 
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series  of  48  positive  results  streptococci  were  found  in  68  per 
cent.,  staphylococci  in  30  per  cent. 

The  prognosis  in  neglected  cases  is  bad:  for  example,  in  54  cases 
of  acute  osteomyelitis  of  the  upper  extremity  of  the  femur,  in  all 
but  seven  of  which  the  joint  was  involved,  the  death-rate  was  60 
per  cent.^ 

Localized  osteomyelitis  in  the  neighborhood  of  a  joint  may 
simulate  tuberculous  disease  of  the  joint.  The  onset  of  the 
affection  is,  however,  more  abrupt,  the  surrounding  tissues  are 
infiltrated,  and  the  symptoms  are  usually  more,  acute  than  in  the 
latter  affection.  In  this  class  of  cases  of  the  subacute  type  the 
lesions  are  often  multiple,  fresh  foci  appearing  at  intervals  for 
an  indefinite  time.  The  treatment  of  choice  when  the  affection 
is  localized  is  the  operative  removal  of  the  diseased  area,  which 
is  indicated  by  local  sensitiveness,  and  which  in  many  instances 
may  be  demonstrated  by  the  ar-ray.  One  should  be  as  sparing 
of  the  bone  as  possible  because  of  tho  danger  of  retardation  or 
irregularity  of  growth  that  almost  always  follows  the  loss  of 
even  a  moderate  amount  of  growing  tissue  The  iodoform  filling 
of  Mosetig-Moorhof,  p.  261,  may  be  used  with  advantage  in  this 
class  of  cases. 


Osteoarthritis  and  Kheomatoid  Arthritis.     Arthritis 
Deformans.    Kheumatic  Gk)ut. 

Under  these  titles  are  included  a  group  of  chronic  diseases  of 
the  joints  whose  etiology  is  obscure.  At  the  present  time  tliese 
diseases  are  usually  classed  as  varying  manifestations  of  one 
pathological  process,  and  the  titles  are  usually  considered  as 
synonymous. 

Clinically,  however,  the  characteristic  types  differ  markedly 
from  one  another.  In  one  form  bone  destruction  is  combined 
with  bone  fonnation,  and  the  final  result  is  an  irregular  solid 
enlargement  of  the  joint,  usually  combined  with  distortion  of  the 
limb. 

It  has  been  suggested  by  Goldtliwait  that  the  tenn  osteo- 
arthritis should  be  applied  to  this  type. 

The  second  form  resembles  somewhat  rheumatism  m  its  course 
and  distribution,  llie  disease  is  primarily  of  the  soft  parts  of 
the  joint,  the  bone  is  only  secondarily  and  superficially  involved, 

*  Gyot,  Rev.  des  Chir.,  xadv.,  Nos.  2  and  4. 
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and  the  final  result  is  [lijuited  'motion  or  anchylosis  without 
enlargement  of  the  jouit.  'rhis  fonn  is  sometiraes  clashed  as 
atrophic  to  distinguish  it  from  the  former  or  hypertnjphic  variety 
of  arthritis  deformans,  but  the  tenn  rheumatoid  arthritis  seems 
to  be  preferable,  as  indicating  that  the  two  varieties  of  chronic 


Oiteoarthriti".  The  hypwrtropUy  of  the  cict  remit  lea  uf  t  tie  hi  mee  of  \  he  ferminal  piuilflJige» 
(Heberdeo'e  uude^)  is  occompanicti  by  ero^irtu  of  the  eiuliljagc.  The  second  iot«rplmliiii- 
Xeal  joint  of  the  eeoond  finger  phawa  hypertrophy,  comhioecl  with  destruction  ftnd  bitcsrml 
dispUcement,     (See  Hg,   ISO 

Joint J^disease  are  distinct  and   do   not   represent    stages  of  one 
general  affection. 

Patbolag^  of  Osteoarthritis,— The  effects  of  the  disease  are 
most  noticeable  in  the  cartilage,  wliich  becomes  fibrillated  and 
destroyed  in  the  parts  subjected  ti>  greatest  pressure,  while  it 
is  thiekened  and  heaped  up  into  irregular  layers  at  the  periphery, 
as  if  under  the   influence   of  pressure  it  had  been  squeezed  out 


Rbeumatoui  [atropltuc)  arthriti*.     i^light  ^vi|>«rficiiil  rTosimis^  oi  ihn  h 
seen  mt  M^veroJ  of  the  joinli^,     C'onlrjiHt  with  Ofcteourlhru 

influence  uf  pressure  and  friction  it  becomes  increa^sed  in  den- 
sity and  hardness,  "eburnated/*  Meanwliile  the  irregykr  pn>- 
jections  of  eartilage  at  the  periphery  become  in  part  ossified, 
and  this,  together  T\ith  a  formative  periostitis  of  the  adjtjining  bone, 
causes  the  irrr-gnlar  bony  enlargement  characteristic  of  the  disease. 
The   contour   of    the    bones   anil  tlieir  mutual    relation   to   one 
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ariother  are  changed.  The  synovial  membrane  becomes  hyper- 
trophied  and  its  villi,  some  of  which  may  contain  cartilaginous 
nodules,  project  into  the  joint  in  shaggy  fringes.  These  may  be 
detached  from  time  to  tijne  and  may  form  loose  bodies  within 
the  capsule.  The  synovial  fluid  may  be  greatly  increased  in  quan- 
tity distending  the  capsule,  or,  communicating  with  bursas,  it  may 
form  cysts,  as  is  sometimes  observed  at  the  knee-joint.  But  more 
commonly  the  fluid  is  decreased  in  amount.  The  ligaments  are 
weakenetl  and  destroyed,  and  the  tendons  about  the  joint  become 
adherent  to  their  sheaths  and  to  the  neighboring  tissues.  The 
muscles  atrophy  and  become  contracted  and  structurally  shortened 
in  accommodation  to  the  deformity. 

Etiology  of  Osteoaxthritis.— Little  that  is  positive  is  known 
of  the  etiology  of  osteoarthritis.  Two  factors  are  sufficiently 
evident.  These  are  age  and  injury  or  overstrain.  ITie  wearing 
out  of  the  joint  Is  suggested  by  the  appearances,  and,  as  is  well 
known,  similar  changes  in  slight  degree  are  not  uncommonly 
found  in  the  joints  of  laborers  of  middle  age.  So,  also,  similar 
changes  may  follow  injury,  particularly  fracture  at  the  hip-joint, 
lessened  local  and  general  resistance  are,  of  course,  predisposing 
causes.  In  locomotor  ataxia,  a  disease  accompanied  by  loss  of 
sensation  and  by  diminished  control  of  movement,  the  nutrition 
of  the  joint  is  lowered  and  its  natural  safeguards  against  injury 
and  overwork  are  removed.  Joint  disease  (Charcot's  disease)  of 
the  character  of  osteoarthritis  in  such  instances  is  undoubtedly 
an  indirc^ct  effect  of  disease  of  the  nervous  apparatus,  but  it  by 
no  means  follows  that  such  or  any  disease  of  the  nervous  system 
w  necessary  to  explain  the  lesions  of  the  ordinary  form.  It  may 
be  mentioned  in  this  connection  that  a  form  of  disease  of  similar 
character  is  very  common  among  domestic  animals  in  old  age. 
It  has  In^en  suggested,  and  it  is  probably  true,  that  defective 
assimilation  may  be  a  causative  factor  in  both  man  and  animals. 

S3rmptonis. — In  its  typical  form  osteoarthritis  is  an  affection 
of  middle  life  and  of  old  age.  It  may  be  confined  to  a  single 
joint,  and  in  these  cases  one  of  the  larger  joints  of  the  lower  ex- 
tremity is  more  often  affected,  particularly  the  hip  or  knee.  As 
a  rule,  however,  several  joints  art^  involved  to  a  greater  or  less 
degree.  Its  onset  is  usually  insidious,  and  the  progress  is  slow, 
accompanied   by   remission  of  \X\v  symptoiiLs. 

These  symptoms  art*  usually  [)ain,  discomfort  in  changing  from 
one  position  to  another,  *' creaking*'  sensations  in  the  affected 
joints,    gradually    increasing    local    enlargement,    limitation    of 
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motion,  and  distortion  of  the  limb.  Typical  examples  are  found 
in  the  hip-joint  (malum  coxs  senile)  and  knee,  and  these  are 
described   elsewhere. 

Heberden's  Nodosities.— Although  typical  osteoarthritiH  may 
l>e  confined  to  one  or  more  of  the  larger  artirulations,  it  is  often 
accompanied  by  enlargement  of  the  jnintsi  of  the  fingers.  It 
should  be  stated,  also,  that  there  Is  a  form  of  osteoarthritis  of 
comparatively  slight  im[X)rtance  in  which  the  disease  is  confined 
to  the  joints  of  the  fingers.    The  bajse^i  of  one  or  more  of  the 

Fig.    187 
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distal  phalanges  become  enlarged  (Heljcrflen's  nodosities),  and 
the  fingers  Ix^come  somewhat  stiff  and  painful,  the  pathology 
being  very  similar  to  that  ahrady  descril>ed,  (midually  other 
phalangeal  joints  become  involved  until  the  fingers  lx*come  de- 
formed and  function  is  somewhat  interfered  with.  The  dis- 
ease i^  slowly  progressive,  pain  lessening  as  the  enlargement 
and  stiffness  liecome  more  apparent.  When  the  disease  beguis 
in  this  manner  the  larger  joints  are  not  often  implicated.  It 
is  interesting  to  note,  however,  that  this  form  of  disease  is  far 
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more  common  in  women  than  in  men,  and  it  may  be  accompanied 
by  disease  of  the  larger  joints  of  the  nature  of  rheumatoid 
(atrophic)  arthritis  (Fig.  186). 

Treatment. — In  general,  this  should  be  directed  to  the  im- 
provement, if  possible,  of  the  condition  of  the  patient  TTie  daily 
routine  should  conform  to  what  the  personal  experience  of  the 
patient  shows  to  be  that  best  adapted  to  the  disability.  The 
local  nutrition  may  be  maintained  by  massage,  electricity,  and 
the  like.  Deformity  may  be  prevented  and  pain  may  be  relieved 
by  regulating  the  strain  to  which  the  weak  part  is  subjected  if 
practicable  by  the  use  of  apparatus.  In  certain  instances  opera- 
tive removal  of  villous  proliferations  of  the  synovial  membrane  or 
of  solid  projections  that  interfere  with  movement  may  be  of  ser- 
vice. (See  Spondylitis  Deformans  and  Osteoarthritis  of  the  Hip 
and  Knee.) 

Bheumatoid  or  Atrophic  Arthritis. 

Rheumatoid  arthritis  differs  from  the  preceding  type  in  that  it  is 
rather  an  affection  of  childhood  and  of  early  adult  life  than  of 
old  age.  It  is  more  common  among  females  than  males.  It  is 
more  acute  in  its  onset,  more  rapidly  progressive,  and  mDie  general 
in  its  distribution  than  osteoarthritis. 

In  typical  osteoarthritis  the  cartilage  is  worn  away  at  the  centre 
of  the  joint,  heaped  up  at  the  periphery  and  the  underlying  bone 
is  involved  at  an  early  stage  of  the  disease.  In  typical  rheumatoid 
arthritis  the  affection  Is  primarily  of  the  fibrous  coverings  and  of 
the  membranes  of  the  joint,  and  the  cartilage  is  destroyed  in  the 
later  stages  by  a  pannus-Hke  growth  from  the  periphery.  There 
is  secondary  erosion  of  the  cartilage  and  of  the  underlying  bone 
unaccompanied  by  the  hyix^rtrophy  characteristic  of  the  preceding 
disease.  In  rheumatoid  arthritis  a  spindle-shaped  enlargement  of 
the  finger-joints  is  common,  but  tlie  ar-ray  picture  will  not  show 
irregular  bone  formation  as  in  typical  osteoarthritis  (Heberden's 
nodosities),  but  a  normal  contour  or  at  most  superficial  erosions 
of  the  bones  entering  into  the  formation  of  the  joint.  The 
second  interphalangeal  joints  are  usually  involved  primarily. 
There  Ls  usually  flexion  contraction,  and  in  many  instances  general 
deviation  of  the  fingers  toward  the  ulnar  side.  In  younger  sub- 
jects, particularly  in  the  class  of  cases  in  which  the  onset  of  the 
disease  is  acute,  and  in  wliich  there  is  coasiderable  effusion, 
there  may  Ih»  subluxation  or  actual  luxation  of  the  phalanges, 
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mone  often  at  the  metacari>al  articulations.  In  such  iostances 
motion  is  preserved  in  the  affected  joints. 

In  typical  cases  the  final  result  in  any  joint  Ls  either  anchylosis 
ur  lunited  motion  accompanied  by  flexion  deformity.  There  is,  of 
course,  general  atrophy  of  the  long  bone.s  corresponding  in  degree 
to  the  functional  disability  that  is  present. 

The  onset  of  rheumatoid  arthritis  may  be  acute,  resembling 
rheumatism,  many  joints  being  involved  simultaneously.  It  may 
be  subacute  and  even  limited  primarily  to  a  single  joint. 

The  larger  joints  may  be  involved  before  those  of  the  hands, 
or  vice  versa.     In  cliildhood  the  disease  often  begins  in  one  of 
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fUieummtoid  •rtbrilU  in  m  child.  ^hnwiaR  the  oharikotnrigtic  deformity.     Nearly  every 
joint  in  the  htydy  is  involved. 


tlie  larger  jointn,  causing  stiff ne>w,  <!eformity,  aurl  pain  on  motiim. 
There  is  usimlly  some  local  heat  and  infiltration,  increasing  and 
diminishing  acconiing  to  the  strain  or  injury  to  which  the  joint 
may  W  subjected.  In  cases  of  this  character  the  affection  is 
usually  mbtaken  for  tul>erculous  disease  until  the  involvement 
of  otiier  joints  indicates  the  tnie  character  of  the  affection.  As 
a  rule,  the  affection  Ls  progressive  in  character,  both  locally  and 
generally.  The  range  of  motion  in  the  affected  joint  bec*omes 
more  and  more  restrictetl.  the  liinl*  l)eeomes  flexed,  and,  finally, 
there  is  j>ractical  anchylc^sis,  usually  due  to  adhesions  and  con- 
tntHiiiiis  within  and  withi>ut  the  joint.     In  those  cases  in  which 
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and  Dccasionally  complete  recoverj^  takes  place,  hut  this  Ls 
UDtisual. 

A  peouUar  fonii  of  the  atTeetiun,  fit^t  deserifved  hv  Still,^  oreurs 
in  childhooth  lliis  begitis  iKsually  in  one  or  njon*  of  tlie  larger 
joints.  As  a  nde,  it  progresses  rapiclly,  and  it  is  accompanied 
by  enlargement  of  the  lymphatic  glaiuis,  partieulurly  those  of 
tlie  inguinal  region  and  axilla »  and  of  the  liver  and  spleen.  There 
is,  as  a  rule,  moderate  elfusion  into  tlie  joints  and  thickening  cjf 
the  overlying  tissues*  As  the  muscnlar  atropliy  is  extreme,  the 
joints  appear  by  contrast  very  mueli  enlarged.  The  final  out- 
come of  the  dbejise  is  anchylosis  and  tlefonnity,  as  in  the  onlinary 
form.     Occasionally  complete  recoverj^  occurs. 

Although,  as  has  In^en  indicated,  tj^ical  cases  of  rheunmtoid 
arthritis  differ  so  essentially  from  osteon  rthri  I  Ls  as  to  be  classed 
as  a  distinct  disease,  yet  there  are  types  that  it  is  difficult  to  classify 
ns  the  one  or  the  other,  and  in  certain  instanct\s  the  two  fonns 
may  h)e  combined  in  one  individual 

ElEiolog^* — Of  the  etiology  of  rheuJiiatoid  arthritis  little  is  kno\^7i. 
Certain  aspects  of  the  disease  resemble  closely  those  caused  by 
infection  from  without.  This  is  particularly  noticeable  in  those 
eases  in  which  the  disease  begins  in  one  or  more  of  the  larger 
joints.  On  the  other  hantb  infectious  joint  disease  of  the  ordi- 
nary fiinn  is  not  slowly  progr^vssive,  as  Ls  rheumatoid  arthritis  in 
its  typical  fonn.  It  is  probable,  however,  that  certain  forms  of 
infectious  arthritis  of  a  mild  character  are  included  in  what  is 
now  know^n  as  rhetmiatijid  arthritis.  Autoinfection,  due  to  defec- 
tive assijnilation,  is  probaljly  a  predisposing  and  exciting  cause,  as 
it  is  well  kno\%iT  that  this  aggravates  the  symptoms  of  the  disease 
when  it  is  once  established, 

Contributing  causes  are  apparently  an  inherite.l  predisposition 
or  a  lack  of  vital  resistance  due,  it  may  be,  to  overwork  or  strain, 
mental  or  physical,  ami  exposure  to  cold  or  wet. 

Treatment. — In  general,  this  must  l>e  directed  tj  improving 
the  condition  of  the  patient  by  the  regulati:^n  of  the  diet,  wliich 
must  lie  nourishing  and  easily  assimi!ate<L  Expiisure  to  cold 
and  w^et,aml  oven^xertion  nmst  be  avoirled.  llie  use  of  static 
electricity,  the  hot-air  and  the  electric-light  baths,  as  general  and 
local  stimulants,  are  of  service.  Iclithyol  ointment,  the  cauterj^, 
and  the  like  may  l)e  employed  Incally,  If  the  jt»ints  are  sensitive 
motion  should  be  restricted  to  the  painless  area  by  apparatus. 
Pa^ssive  motion  or  massage  that  increases  the  pain  or  dkcomfort  is 
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harmful,  but  motion  should  lie  encouraged  when  the  disea^  is 
quiescent*  Contraction  deformity  raay  he  overcome  by  forcible 
manipulation,  antl,  if  nccessaiy,  by  tenotomy  when  the  disease  is 
quiescent*  Excision  of  an  ancliylosed  joint,  as  of  the  lower  jaw^ 
or  elbow,  may  re-establish  painless  motion.^ 

The  treatment  of  infectious  arthritis  h  discussed  elsewhere. 
It  may  be  that  a  primary  infection  of  a  single  joint  may  be  the 
starting  point  of  nudtiple  arthritis.  In  such  cases  operation  with 
the  aixu  of  removing  the  focus  of  infection  may  be  considered. 

It  may  be  noted  as  of  interest  that  what  apjiears  to  be  typical 
rheumatoid  arthritis  in  chilflhood  may  bi*  induced  apparently  by 

Viv.   tm 


Atrophic  oirthriiis  in  u  child  affect ing  the  jtviiitj  ami  the  *pine,  pn>gro«ive  in  chsil- 
OLcrer,  accompanied  by  oalari;emeut  of  the  lymphalic  BEltLiitls.  The  attjturie  of  the  head  # 
dkorat^teristic  of  subocripttal  diwase.     The  casH*  js  apparently  tint;  of  the  Still  type. 

infeetiuiLS  disease,  such  as  diphtheria  for  example,  and  that  im- 
provement, or  even  disapiK^aranccof  the  Incal  symptoms  may 
follow  intercurrent  attacks  of  scarlatina  or  measles.  It  b  possible, 
therefore,  that  serum -therapy  may  he  employed  in  the  future. 

Gout. 

Gout  is  comparatively  of  slight  importance  from  the  ortliopedic 
standpoint.     It   affec^ts   more    particularly   those   of   middle   life 
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and  it  is  characterized  by  acute  inflammatory  attacks  followed  by 
deposits  of  urate  of  sodium  on  or  about  the  articular  surfaces 
of  the  affected  joints.  After  repeated  attacks  the  cartilage  and 
the  bone  may  be  in  part  destroyer),  and  the  joint  may  be  enlarged 
by  deposits  in  the  periarticular  tissues  and  by  the  inflammatory 
thickening  of  the  neighboring  joints.  The  joints  most  often 
in%^olved  are  that  of  the  great  toe,  the  ankle,  knee,  and  the  joints 
of  the  fingers.  If  the  feet  are  weakened  or  distorted  as  the  effect 
of  gout,  a  propersupport  to  distribute  the  weight  more  generally  on 
the  sole  is  often  of  serxnce.  The  ojjerative  removal  of  unsigiitly 
deposits  about  joints  may  be  considered  also.  The  general  treat- 
ment of  the  patient  is  of  course  of  the  first  importance. 

Rheumatism. 

Certain  forms  of  rheumatism,  so  called,  are  of  interest  from  the 
orthopedic  stjindpoint,  notably  those  forms  t!iat  alTect  tlie  fibrous 
tissues  and  that  lead  to  penuiment  changes  in  the  joints — "plastic 
rheumatism/'  Unrloubtedly  monarticular  arthritis  is  usually  due 
to  direct  infection  from  without,  as  are  c^ertain  forms  of  poly- 
arthritis. Notably  those  that  follow  infectious  <liseases.  There  are 
other  forms  such  as  are  characteristic  of  rheumatoid  arthritis,  of 
gout  and  tlie  like  wliieli  can  not  lye  ttuis  accoiintaJ  for  and  in 
which  defecitve  assimilation  and  lessened  resistance  of  the  tissues 
mx^t  be  considered  the  important  factors. 

HsBmophllia. 

Htcmopliilia  is  apparently  a  congenital  weakness  of  the  blood- 
vessels which  is  transmitted  thnnigh  females  to  males.  In  one 
family  under  observation  since  1S27,  through  four  generations 
(207  members),  there  were  37  ** bleeders,'*  all  males;  33  per  cent, 
of  the  male  descendants.  Eighteen  died  from  tlie  effects  of 
hemorrhage,  nearly  all  In  chidlhood.*  In  a  family  known  to  the 
writer  all  the  males,  three  in  number,  died  of  hemorrhage,  two 
having  lived  to  adult  age. 

Hemorrhage  into  a  joint  in  this  class  is  not  uncommon,  tlie 
knee-joint  being  most  often  involve*!.  As  a  nile,  it  is  tlie  result 
of  injury,  and  if  die  pecuiHarity  of  the  patient  is  known  the 
nature  of  the  effusion^kemorrhagic— is  hardly  doubtful,  particu- 
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larly  as  there  is  in  many  instances  discoloration  of  the  skin,  either 
over  the  joint  or  elsewhere.  In  some  instances  there  is  no  history 
of  traumatism,  and  the  swelling  may  be  accompanied  by  fever. 
This  is  probably  the  effect  of  the  hemorrhage  rather  than  its  cause. 

The  peculiar  interest  in  tlie  affection,  aside  from  the  importance 
of  a  proper  diagnosis,  lies  in  the  fact  that  the  further  organiza- 
tion of  the  effused  blood  may  cause  symptoms  and  changes  about 
the  joint  that  may  be  mistaken  for  those  of  tuberculous  disease. 
There  may  be,  for  example,  persistent  swelling,  thickening  of 
the  tissues,  limitation  of  motion,  and  deformity  combined  with 
more  or  less  weakness  and  discomfort.  These  symptoms  are 
explained  by  the  irritation  of  the  effused  blood  and  by  its  further 
absorption  and  organization,  which  necessitates  the  formation 
and  gro\\^h  of  new  bloodvessels;  practically,  a  granulation  tissue 
is  formed  that  erodes  the  cartilage  upon  which  the  fibrinous 
deposits  rest.  Tliese  secondary  changes  resemble  the  early  stage 
of  osteoarthritis. 

Treatment. — Tiie  local  treatment  is  rest  and  protection  com- 
bined ^ith  stimulating  applications  to  hasten  the  absorption  of 
the  effused  blood.  Several  deaths  have  been  reported  from  hemor- 
rhage after  operative  inter\'ention  in  cases  in  which  the  affection 
had  been  mistaken  for  tuberculous  disease. 


Hemarthrosis. 

Hemorriiage  into  a  joint  may  occur  in  normal  individuals,  and 
its  presence  is  not  always  indicated  by  superficial  discoloration. 
Tiie  swelling  is  more  resistant  than  is  the  ordinary  effusion,  and 
it  is  far  more  persistent.  This  suggests  the  advisability  of  inci- 
sion and  removal  of  the  blood  clots  in  certain  instances  in  order 
to  relieve  the  joint  of  buRlen  of  their  organization  and  absorption. 

Scorbutus— Scurvy, 

This  affection  is  sometimes  attended  with  hemorrhage  into  and 
about  the  joints.  It  will  be  considered  in  connection  with  in- 
fantile rhachitis. 

Charcot^s   Disease. 

Charcot's  disease  is  a  form  of  destructive  arthritis  which  is 
secondary  to  locomotor  ataxia. 
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Pathology. — It  resembles  somewhat  in  its  pathology  osteo- 
arthritis. The  cartilage  degenerates,  and,  togetlier  \\ith  the 
underhing  tone*  is  worn  away  by  the  nioveiiients  of  the  limb. 
Aceom panning  tlie  destructive  pnx-ess  there  is  an  exaggerated 
and  irregular  fomiation  of  cartilage  and  bone  about  the  periphery 
of  the  joint*  The  synovial  membrane  is  hypertrophied,  and  may 
be  covere<l  in  phices  with  calcareous  plates;  the  contents  of  the 
joint  is  usually  imTeasetl  iii  c|uantity. 

The  joint  disease  usually  appears  early  in  the  course  of  loco- 
motor ataxia,  often  befoi-e  its  existence  is  suspectetl,  and  it  is 
sometimes  caused   directly  by  injury. 
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Charcot 'd  ili£«)L&«  of  the  knee-joliii. 


Charcot's  disease  is  said  to  affect  about  5  per  cent,  of  the  ataxic 
patients;  it  is  more  common  in  the  lower  extremity,  and  one  or 
more  joints  may  be  involved.  In  the  cases  tabulated  by  Flatow 
the  distribution  was  as  follows: 


Knee 

Foot 


60 

m  13  cases  both  knean. 

30 

"     9     •*         "     feet. 

38 

"    9    "       ■'    liip*. 

27; 

"     ft     **         **     «houl<leni.l 

Qiipault^  notes  the  distribution  in  217  cases,  as  follows: 
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Knee 120 

Hip 67 

Foot ....  40 


Fifteen  cases  of  Charcot's  disease  involving  the  spine  have 
been  reported.* 

Ssrmptonis. — ^The  symptoms  are  the  swelling  due  to  the  effu- 
sion, laxity  of  the  ligaments,  and  deformity.  There  is  but  little 
pain,  and  the  patient's  chief  complaint  is  of  the  weakness 
and  distortion  of  the  limb.  In  certain  cases  the  progress  of  the 
affection  is  very  rapid,  and  the  destruction  of  bone  may  be  so  exten- 
sive that  tliere  is  an  actual  luxation  at  the  affected  joint. 

Diagnosis. — If  the  patient  is  known  to  have  locomotor  ataxia 
the  diagnosis  will  l)e  evident,  and  in  any  event  the  peculiar  en- 
largement, and  thickening  of  the  tissues,  together  with  the  exces- 
sive laxity  of  the  ligaments,  characteristic  of  this  affection,  which 
has  been  called  a  caricature  of  osteoarthritis,  should  call  attention 
to  the  (Hsease  of  the  spinal  conl.  Of  this  the  diagnostic  symptoms 
are  absence  of  tendon-jerks  in  the  lower  extremities  combined 
with  disonlers  of  sensation  and  lessened  muscular  tone,  and 
absence  of  reaction  of  the  pupils  to  light. 

Treatment.— The  treatment  of  the  local  disease  is  eflBdent 
support  to  prevent  progressive  distortion.  Excision  of  the  knee 
has  l)een  ])erfornied,  but  in  many  cases  the  bones  have  failed  to 
unite,  and  on  this  account  the  oj>eration  is  contraindicated. 

Disease  of  joints  secondary  io  other  formes  of  disease  of  the  ner- 
vous system  may  (K'cur.  It  is  most  common  as  a  complication 
of  syringomyelia,  10  cases  of  which  has  been  investigated  by  Bor- 
chanl,^  in  which,  in  contrast  to  locomotor  ataxia,  the  joints  of 
the  upper  extremity  are  far  more  often  involved  than  of  the  lower. 
The  symptoms  of  this  affection  are  loss  of  sensation  to  pain  and 
temperature,  disturbance  of  nutrition  and  muscular  atrophy. 

In  Schlesinger  s  cases  the  distribution  was  as  follows:* 


Shoulder 29 

Elbow 24 

WriBt 18 

Hip 4 

Knee 7 

Foot    ....            7 

Other  jointj> 8 


1  .-Vbadie.     Ni>uv.  Iron,  .le  l:i  Sulpi-triire.  T.  xiii.,  1900.     Cornell.    Johns  Hopkins  Hoftp. 
Hull..  October.  UK)2. 
-  Deutwhc  Zeit.  f.  Our..  Bd.  Ixxii.,  1904, 
^  Die   SyriiiKomyelie,  Wieii,  li*95.  r 
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In  all  fomis  of  joint  disease  seeondarj'  to  disease  of  the  nervous 
system  the  influence  of  injury  on  die  ill-nouriahed  or  ill-protected 
part  is  recognized  in  the  causation  amf  in  tlie  progress  of  the 
disease.     This  indicates  die  principles  of  local  treatment. 


ADcbylosis. 

Anchylosis  implies  fixation  in  an  attitude  of  deformity,  and 
the^term  should  be  restricted  to  practical  fixation  caused  by  tissue 
changes  ^^lithin  or  widiout  a  joint,  hut  it  is  often  incorrectly  applied 
to  limitation  of  motion »  such  as  may  l)e  caused » for  example,  by 
muscular  spasm. 

Etiology  and  Pathology. --Anchylosis  may  be  the  result  of 
actual  union  of  two  hones  whose  cartilages  have  been  destroyed, 
a  synostosis*  This  is  sometimes  called  true,  as  distinguished 
from  false  or  fibrous  anchylosis. 

It  may  be  caused  by  adhesions  between  the  folds  of  synovial 
membrane,  by  adhesions  and  contractions  of  the  capsular  and 
other  ligaments,  by  adhesioits  lietwcen  die  tendons  and  their 
sheaths,  by  the  gi'ncnil  adhesions  and  contractions  caused  by 
burrowing  abscesses,  and  by  the  retraction  and  stnictural  shorten- 
ing of  muscles  when  the  defonnity  has  persisted  for  a  sufficient 
time.  It  may  be  caused,  also,  by  fractures  t^r  dLsloeations  or  by 
marginal  exostoses. 

Anchylosis  is  usually  secondary  to  an  inflammatorv  affection 
of  the  joint  during  which  the  adhesions  liave  formed  within  and 
without  the  caj)sule,  and  if  deformity  has  l>een  allowed  to  persist 
the  muscles  are  atrophied  arul  structurally  shortened  on  the  con- 
tracted  side. 

Prevention  and  Treatment,- — llic  tlanger  of  imchylosis  may 
l>e  lessened  by  the  pix)per  treatment  of  the  disease  of  which  it 
is  a  result.  In  tuberculous  disease,  for  example,  motion  may  I>e 
preserved  hi  many  instances  by  efficient  protection,  by  which  the 
area  of  the  dii»ease  is  n^tricted  and  its  destructive  effects  cliecked. 
In  this  class  of  cases  the  joint  should  Ix*  fixe<!  during  the  pro- 
grt»ssive  stage  of  the  disease,  in  the  attitude  io  which  anchyltjsis, 
if  it  be  unavoidable  will  least  inconvenience  the  patient,  and,  if 
possible,  efficient  traction  shoidil  be  employed  with  the  aim  of 
sepaniring  ilie  surfaces  of  tljc  adjoining  bones. 

Formerly  it  was  believed  that  prolonged  fixation  of  a  diseased 
joint  w^ould  of  itself  induce  anchylosis,  but  now^  that  it  is  known 
that  final  limitation  of  motion  is  dependent  upon  tln^  severity  and 
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passive  and  active  motion  ."^i  Passive  congestion  after  the  method 
of  Bier  may  be  of^serviee  in  certain  causes.   It  is  highly  recoqimended 
by  Blecher/     In  the  final  stage,  when  there  is  no  longer  evidence 
of  active  disease,  passive  movements  under  anjesthe^sia  may  he 
of  service  in  bn?aking  adhesions,  espe- 
cially if  these  are  without  the  joint. 
Passive  movements  that    cause   per- 
sistent discomfort  or  pain,  which  an* 
often  employed  hi  the  treatment  of 
stiff  joints,  even  when  the  disease  is 
active,  are  absolutely  contraindicated. 
If,  however,    the    limb    ihiring    the 
course  of    the    tlLsen^se    ha,s    become 
deformed,  it  should   be   restore!   to 
its  proper  position  as  soon  as  possible, 
even  though  force  is  required.     This 
treatment   is   indicated   in    oixler   to 
prevent  secondary  retniction  of   the 
muscleii  and  fa:^ciie. 

Forcible  Carrection.— 'Die  class  i»f 
cases  in  which  the  limh  Iulh  iH^n^mt 
fixed  in  defomiity  is  the  most  favor- 
able one  in  wiiich  to  |>erform  the  so- 
called  l>rLsenieiit  forc^,  Ix'eau.se  the 
rectification  of  defomiity  is  always 
indicated,  and  in  accomplLshing  this 
there  is  always  the  pmspect  of  n-gaiii- 
ing  a  certain  degree  of  motion.  If, 
however,  there  is  no  deformity  thr 
advisability  of  forct*d  movement  will 
depend  on  the  character  of  the  prr- 
ceding  disease  as  well  as  up<m  the 
condition  of  the  joint.  It  is  rarely 
advisable  to  disturb  a  tul>ei:culous 
joint  except  for  the  purmise  of  cor-      Anch.viuais  ut  tUo  hn^^u.min«  miii^se* 

J-  »,  ,,         ,  ^  *|     of  ticw  ^jKine,     (Fmm  the  MurtuuJUijf  tlio 

rt*cting  defomnty  at  least  not  until  coUcgo  nf  PUyMicijim.  »iui  surgeons.) 
long  after  the  cure  of  the  disease;  but 

if  the  anchylosis  hivs  followed  infectious  arthritis  of  a  mild  form, 
or  monarticular  ** rheumatism/'  forcible  manipulation  may  lie 
attempted.  It  under  gentle  manipulation  the  adhesiotLs  give  way 
suddenlvt  allowing  free  motion,  the  prf>gnosis  is  gotMJ;  but  if  there 
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is  a  peculiar,  elastic,  continuous  resistance,  as  when  there  are 
extensive  adhesions*  within  the  joint,  there  is  little  likelihood  of 
attaining  motion  by  this  means.  If  but  slight  force  has  been 
exerted  there  is  usually  but  httle  reaction,  and  massage  and  passive 
motion  may  be  employed  at  once;  but  in  other  instances  the  mani- 
pulation is  followed  by  swelling  and  pain,  and  until  these  symp- 
toms have  subsided  fixation  may  be  indicated.  It  may  Ibe  men- 
tioned that  anchylosis  following  disease  is  usuaUy  accompanied  by 
marked  atrophy  of  the  bones,  and  fracture  may  occur  during 
forcible  correction.  In  cases  of  this  character  the  rare  complica- 
tion of  fat  embolism  is  sometimes  encountered. 

Afterward,  passive  movements  within  the  range  that  is  practi- 
cally painless  may  be  carried  out  manually,  or  by  means  of  one  of 
the  so-called  pendulum  machines,  by  which  the  joint  is  moved 
back  and  forUi  at  frequent  intervals  until  the  part  is  fatigued. 
Functional  use,  when  the  joint  is  protected  by  apparatus  that 
limits  the  range  of  motion  to  the  painless  area,  is  also  of  service. 

The  ar-ray  may  be  of  value  in  demonstrating  the  condition  of 
the  joint  and  the  degree  of  atrophy  of  the  bones,  but  the  history, 
which  should  indicate  the  character  of  the  disease,  and  the  physical 
examination  are  far  more  reliable  from  the  standpoint  of  prognosis. 
In  some  instances  operative  exploraiian  of  the  joint  may  be  indi- 
cated. This  permits  the  removal  of  exostoses  or  displaced  frag- 
ments of  bone  after  fracture  that  may  limit  motion  mechanically. 
Recently  the  attempt  has  been  made  to  prevent  reunion  of  the 
surfaces  of  the  adjoining  bones  by  the  insertion  of  thin  plates 
of  magnesium  or  other  absorbable  substance,  as  one  prevents 
union  in  smaller  joints  by  interposing  muscular  or  other  tissue. 
As  yet  the  method  is  in  the  experimental  stage. 

Murphy,^  of  Chicago,  has  reported  a  number  of  cases  treated  by 
interposition  of  flaps  of  fibrofatty  tissue.  At  the  knee,  for  example, 
the  joint  is  exjxDsed  by  raising  a  broad  anterior  flap  of  skin.  The 
capsule  is  then  removed,  only  the  lateral  ligaments  being  preserved. 
The  bones  are  then  separated  completely,  obstructions  to  move- 
ment cut  away,  and  broad  flaps  of  fibromuscular  tissue  from 
the  lateral  aspect  of  the  muscles  on  one  or  both  sides  of  the  joint 
are  turned  down  and  are  insert(*d  l>etween  the  bones  and  beneath 
the  patella  if  this  is  adherent.  The  skin  is  then  united.  Later 
massage  and  passive  motion  are  employed. 

This  operation  may  be  of  service  in  certain  carefully  selected  cases 
particularly  those  in  which  the  destruction  of  tissue  has  been 

1  Journal  of  the  American  Medical  Association,  May,  1905. 
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slight  and  in  which  the  patella  is  free.  As  a  rule,  however,  at 
least  in  the  working  class,  an  anchylosed  joint  of  the  lower  ex- 
tremity is  far  more  serviceable  than  one  in  which  a  few  degrees 
of  motion  persist.  For  whenever  the  joint  is  strained  by  an 
unguarded  movement  the  patient  suflFers  discomfort,  and  motion 
uncontrolled  by  the  muscles,  as  in  the  cases  in  which  the  patella 
is  fixed,  is  worse  than  useless. 

At  the  ankle-joint  removal  of  the  astragalus  will  often  restore 
motion,  and  in  the  upper  extremity  excision  of  the  joint  at  the 
shoulder  or  elbow  is  equally  efficacious. 


CHAPTER  VII. 

TUBERCULOUS  DISEASE  OF  THE  HIP-JOINT 

Synonyms. — Hip  disease^  morbus  coxae. 

Hip  disease  is  a  chronic  destructive  disease  that  results  in  loss 
of  function  and  deformity.  At  one  time  a  number  of  pathological 
processes  and  even  simple  deformity  (coxa  vara)  were  included 
under  the  title,  but  it  is  now  limited  to  tuberculous  disease. 


Section  uf  the  hip-joint  at  the  age  of  eight  yearn,  uhowing  the  epiphyses  and  the  relation 
of  the  capsule.  (Schucharilt.)  At  birth  the  entire  upper  extremity  of  the  femur  is  carti- 
laginouH.  According  to  Jacinsky.  ossification  begins  in  the  head  of  the  femur  at  about  the 
tenth  month;  in  the  trochanter  major  at  from  the  fourth  to  the  eighth  year;  in  the  tro- 
chanter minor  at  the  eleventh  year.  Ossification  is  complete  at  all  points  at  about  the 
eighteenth  year.  Range  of  motion  at  the  hip-joint.  Extension  to  20  degrees  beyond  the 
horizontal;  flexion  to  7U  degrees;  total  140  degrees.  Abduction,  adduction,  and  rotation 
are  most  free  when  the  limb  is  flexed  60  degrees  At  this  point  the  range  of  adduction  is 
55  degrees,  of  adduction  35  degrees;  total  90  degrees.  Outward  rotation  40  degrees,  in- 
ward rotation  20  degrees;  total  60  degrees.  If  the  limb  is  completely  extended  the  range 
of  abduction  is  about  40  degrees;  adduction,  15  degrees.* 

Pathology. — Tuberculous  disease  of  the  hip-joint  usually 
begins  in  several  minute  foci  in  the  neighborhood  of  the  epi- 
physeal cartilage  of  the  liead  of  the  femur.  Here  the  circulation 
is  most  active,  and  here  the  newly-formed  bone  is  least  resistant. 
Thus  the  bacilli,  carried  by  the  blood,  are  more  often  deposited 

^  R.  du  Bois-Raymoud,  Berlin,  1903. 
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at  this  pt)int,  where,  under  favoring  conditions,  the  disease  15 
established.  These  foci  coalesce  and  an  area  of  infected  granu- 
lations replaces  the  normal  stnicture.  If  the  local  resistance  is 
sufficient  the  disease  may  be  confineil  to  the  interior  of  the  bone, 
but  in  most  instances  it  gradually  forces  its  way  into  the  joint 
and  tne  granulation  tissue,  sprearling  under  and  over  the  carti- 
lage, destroys  it  in  its  pnjgress.  The  lining  niembrane  of  tlie 
joint  becomes  involvefl  in  the 
disease,  and,  finally,  the  ad- 
joining surface  of  the  acetabu- 
lum as  wtII.  In  a  certain 
indeterminate  number  of  cases 
the  tuberculous  process  begins 
about  the  epiphyseal  junc- 
tions of  the  acetabulum,  and 
primary  disease  of  the  synovial 
membrane  may  occur,  al  tliough 
this  is  certainly  uncommon  in 
childhood. 

From  the  clinical  stand- 
point, primary  disease  of  the 
cetabulum  may  be  inferred 
'When  the  patient  is  particu- 
larly susceptible  to  movements 
of  the  trunk,  or  when  lateral 
pressure  on  the  peKns  causes 
pain;  or  when  a  Roentgen, 
picture  shows  greater  erosion 
of  tlie  acetabulum  than  of  the 
bead  of  the  femur  (Fig.  209). 
There  are  other  cases  in  which 
be  symptoms  of  the  disease 
Ire  slight  and  in  which  swell- 
ing about  the  joint  is  noticeable;  in  such  cases  it  is  probable 
triat  disease  of  the  synovial  membrane  is  present  without  market! 
involvement  of  the  head  of  the  femur  or  of  the  acetabulum. 

In  the  common  or  osteal  form  of  disease,  while  the  tuber- 
culous process  is  still  confineil  wid:in  th.e  head  of  the  femur, 
the  joint  shows  evidences  of  sympathetic  irritation;  the  sjnovial 
membrane  is  congested,  and  tie  fluid  within  tlie  joint  is  increased 
in  quantity.  Tl  cse  changes  becfune  more  marketl  as  the  disease 
progresses.  1 1  p  hriing  membrane  becomes  tliickened  and  granular, 


Wandering  of  the  neetabidiim"  in  hi|)  dJ»emM!. 
(KrauiMj.) 
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and  adhesions  between  its  folds  lessen  the  capacity  of  the  joint  An 
amount  of  tuberculous  fluids  large  enough  to  be  recognized  as  an 
*' abscess,**  is  present  in  about  half  the  cases  at  some  time  during 
the  course  of  the  diseiise.  This  fluid  usually  fiuds  an  exit  from 
the  capsule  into  the  tissues  of  the  thigh,  but  occasionally  it  may 
pass  through  tlie  acetabulum  into  the  pelvis.  In  rare  instances 
the  disease  may  not  enter  tlie  joint,  but  may  find  an  opening 
in  the  neck  outside  the  capsule-  In  such  cases  the  joint  is,  in 
most  instances,  finally  involved    unless  tlie  disease  is  removed 

Fia.  197 


Erosion  of  the  head  oi  tlip  (cuim  aii'l  of  kUc  upper  border  oi  the  acctiibulum.     lurtnAtion 
of  new  bono  (osic^ophytei))  about  the  acetitbulum. 

by  surgical  means.     Tliere  are  cases,  also,  in  which  the  disease, 

confined  within  the  head  of  the  bone,  so  weakens  it  that  it 
becomes  distorted  to  a  marke<!  degree  without  destniction  of  the 
cartilage. 

If  the  disease  involves  the  neck  of  the  bone  it  may  sink  down- 
ward, a  form  of  coxa  vara;  or  tlie  he^l  of  the  bone  may  be 
separated  at  the  epiphyseal  junction,  with  consequent  upward 
displacement  of  the  shaft. 

In  by  far  the  larger  number  of  cases  the  joint  is  perforated 
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and  the  head  of  the  femur  and  the  acetabulum  are  ercxJed  to  a 
greater  or  less  degree.  In  such  instances  the  destructive  effects 
of  tlie  disease  are  increased  by  the  pressure  and  friction  of  the 
>ftened  bones  on  one  another,  aggravated  by  the  spa^sin  of  the 
rounding  muscles.  '^Vhus  at  the  upper  margin  of  tlie  acetabu- 
lum and  the  inner  am!  upper  surface  of  the  femur  there  is  greater 
loss  of  substance  than  elsewhere  (Fig,  1^7). 

The  appearances  in  atlvanced  cases  of  this  tj^^e,  as  seen  at 
operation  or  autopsy,  may  be  summarized  somewhat  as  follows: 
The  head  of  the  femur  is  deeply  erfwlefi,  its  cartilaginous  ct^ver- 


Fto,  iu« 


1  liic  head  of  ibc  feiuui  iUtd  ul  lLl'  a,.;  ■■ .  ;ju  uf  tbe  licetubulom. 

A,  anteriQir  flupenor  epiiio,     B,  anterior  ioierior  flpme. 


ing  has  practically  ilisappearetl,  or  is  in  part  still  adherent  in 
necrotic  shreils.  It  lies  in  seropnrulent  fluid,  embedded  in  tlie 
gelatinous  necrotic  granulations  diat  line  the  capsule  and  partly 
fill  tlie  acetabulum. 

In  certain  instances  the  disease  may  exteuil  to  the  adjoining 
surface  of  the  pelvis,  or  the  acetabulum  may  be  perforated  (Fig. 
199),  or  the  mahillary  cavity  of  the  femur  may  be  implicataL 
Occasionally  tlie  disease  may  be  from  the  first  of  an  acute  de- 
structive type,  ivhose  course  is  but  little  influenced  by  treatment, 
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but  in  the  majority  of  cases  the  progress  of  the  disease  and  its 
destructive  effects  may  be  greatly  modified  by  efficient  protection 
of  the  joint. 

In  the  natural  ciu*e  of  the  disease  the  focus  within  the  bone,  if 
it  be  small,  may  be  absorbed  and  replaced  by  scar-like  tissue;  or 
the  products  of  the  disease  may  be  separated  from  the  healthy 
parts,  and  discharged  by  abscess  formation.  In  other  instances 
a  part  in  which  the  disease  is  still  active  may  be  enclosed  within 
the  newly-formed  tissue.  Here  the  process  may  remain  quiescent 
or  it  may  cause  relapse,  many  years  after  the  apparent  cure. 
Or  portions  of  necrosed  bone,  enclosed  within  the  capsule,  may 
prolong  suppuration  aft?r  the  tuberculous  disease  has  ceased  to 
progress. 

Etiology. — ^The  etiology  of  tuberculous  disease  is  discussed  in 
Chapter  V. 

Relative  Frequency. — ^Tuberculous  disease  of  the  hip-joint  is  the 
most  conmion  and  the  most  important  of  the  affections  of  the 
joints,  ranking  second  to  Pott's  disease.  In  a  total  of  7845  cases 
of  tuberculous  disease  treated  in  the  out-patient  department 
of  the  Hospital  for  Ruptured  and  Crippled  during  a  period  of 
fifteen  years  3203  were  Pott's  disease,  2230  were  hip  disease, 
while  the  remaining  2412  cases  included  all  the  other  joints. 

Age. — Hip  disease  is  essentially  a  disease  of  early  childhood, 
although  no  age  is  exempt.  In  a  series  of  1000  consecutive  cases 
of  hip  disease  tabulated  for  me  by  Ashley,  formerly  an  assistant 
in  the  department,  88.1  per  cent,  of  the  patients  were  in  the  first 
decade  of  life,  and  45.6  per  cent,  of  these  were  from  three  to  five 
years  of  age,  inclusive. 

Age  at  Incipienct. 


I..eas  than  lycar 
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11 
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15 
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10 
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39 
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20 
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21 

139 
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22 

90 
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23 

51 
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51 
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40 
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26 

33 
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27 

19 
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23 
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33 

7 

33  • 

36 

8 

Age  not  stated  . 

11 

4 
5 
0 
3 
3 
1 


12 


1000 


Sex. — Sex     exercises    l>ut    little     influence    in     predisposition, 
although  the  disease  is  slightly  more  common  among  males  than 
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among  females*  In  tlie  lOOO  cases  referTe<l  ti>,  553  (55.3  per 
cent.)  were  in  males,  447  were  in  females. 

In  3307  cases  treated  at  the  same  institution,  53  per  cent,  were  in 
males. 

Side  Affected.— In  disease  of  this  as  of  otlier  joints  the  right  is 
somewhat  more  often  affei'tal  than  the  left.  In  tl^e  1000  cases 
600  were  on  the  riglit  side,  4rS3  were  on  the  left,  and  in  11  cases 
both  joints  were  involved.  In  a  larger  numl>er  of  cases  treate<l 
in  the  department  53  jier  cent,  were  of  the  ri^ht  joint. 

Symptoms. ^ — Tuberculous  disease  of  the  hip-joint  is  a  chronic, 
insidious  affection  cliaracterizetl  by  occasional  exacerbations  of 
more  acute  symptoms  tliat 

may  be  induceti  by  o\er- 

•      •  • 

strain  or  injury,  by  a  more 
rapid  advance  of  the  de- 
structive process,  or  by 
infection  witli  pyogenic 
germs.  In  the  early  sUige 
of  the  disease  the  joint  is 
simply  sensitive,  and  the 
symptoms  vary  with  the 
activity  of  tlie  disease, 
which  may  increase  thi' 
tension  uithin  the  bone, 
the  susceptibilitj'  of  the 
patient,  and  the  strain  to 
which  the  weakened  part 
is  subjected.  This  sensi- 
tiveness is  first  indicated 
by  the  involuntary  adapta- 
tion  of   the   body   to   the 

weakness  of  the  affected  joint,  or,  as  popularly  expresse<l,  thf^ 
patient  favors  the  leg. 

The  impcjrtant  sjTiiptoms  of  disease  of  the  hip-joint,  in  the 
sense  of  attracting  attention  to  the  aifection,  are  pain  and  limp* 
Of  the  two,  pain  is  much  the  less  significant.  Hip  disease  is  by 
no  means  a  painful  tlisease,  and  although  patients  are  often 
brought  for  treatment  because  of  pain,  it  is  usually  apparent, 
on  examination,  that  tlie  disease  must  have  existetl  long  before  the 
acute  exacerbation  called  attention  to  its  serious  character.  Even 
in  cases  in  whicli  the  disease  is  far  advanced,  one  may  lie  assured 
that  the  patient  has  never  complained  of  pain. 


Erosion  <ii  the  bead  of  the'femur  and  dc»(trut'Uuo 
of  the  acetabulum. 
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Pain. — ^The  characteristic  pain  of  hip  disease  is  "pain  in  the 
knee,"  referred,  as  is  the  pain  of  Pott's  disease,  to  the  more  im- 
portant distribution  of  the  nerves,  whose  filaments  are  irritated 
by  the  local  process.  ITie  hip-joint  is  supplied  by  the  anterior 
crural,  the  sciatic,  and  the  obturator  nerves,  but  the  pain  is  more 
often  referred  to  the  distribution  of  the  last,  thus  to  the  inner 
side  of  the  knee.  Pain  so  persistently  referred  to  the  knee  is 
misleading,  and  patients  are  often  treated  for  obscure  affections  of 
this  joint  long  after  an  examination  of  the  hip  would  have  made 
the  diagnosis  evident. 

The  pain  of  hip  disease  is  induced  by  sudden  or  unguarded 
movements,  or  by  injury;  therefore,  in  many  instances,  it  is  rather 
an  occasional  than  a  constant  symptom.  Persistent  pain  almost 
always  indicates  the  increased  tension  either  within  the  bone  or 
within  the  joint  that  accompanies  abscess  formation. 

Night  Cry. — Pain  at  night  is  of  importance,  as  it  more 
often  attracts  attention  than  the  occasional  complaint  of  discom- 
fort during  the  day.  It  is  a  common  symptom  when  the  disease 
is  at  all  acute  in  character,  and  it  is  often  present  when  pain, 
during  the  period  of  activity,  is  apparently  absent.  It  may  be 
inferre<I,  as  an  explanation  of  this  symptom,  that  the  joint 
gradually  becomes  more  sensitive  under  the  strain  of  use  during 
the  day,  and  that  the  relaxation  of  the  voluntary  and  involuntary 
protection  of  the  muscles  allows  sudden  movements  that  excite 
spasmodic  muscular  contractions,  which  force  the  sensitive  parts 
against  one  another.  This  causes  a  sharp  cry.  If  the  disease 
is  acute,  the  child  is  usually  awakened  and  is  found  holding  the 
thigh  with  the  hands  or  pressing  upon  the  limb  with  the  other 
foot,  the  evid(»nce  of  pain  being  unmistakable.  In  the  less  sen- 
sitive conditions  the  patient  does  not  wake  after  crying  out,  but 
simply  moans  or  is  restless  for  a  time.  If  awakened  it  makes  no 
complaint  of  pain  and  the  cry  is  suppose<l  to  be  caused  by  a  "bad 
dream."  This  cry  may  be  repeated  several  times,  more  often  in 
the  early  part  of  tlie  night. 

Direct  local  pain  and  sensitiveness  to  pressure  are  imusual 
unless  the  disease  is  acute  in  character,  or  unless  the  tissues  over- 
lying the  joint  are  implicated,  as  in  abscess  formation. 

Limp. — ^The  limp  is  the  most  important  of  what  may  be  classed 
as  the  preliminary  signs  of  the  disease.  A  limp  is  a  change  in 
the  rhythm  of  the  gait,  a  long  step  alternating  with  a  shorter 
step.  It  is  endent  that  any  interference  with  the  function  of 
the  limb  will  cause  this  irregularity  which  can  be  concealed  or 
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diminished  only  by  accomnioflatin^  the  noriDal  member  ttj  its 
clisableil  fellow.  'I'hiis  an  ineqimlity  in  length  or  a  limitation  of 
motion  in  the  joint  or  distortion,  or  weakness  or  pain,  may  rause 
an  arrhythmical  gait.  Several  of  these  fnrtors  may  be  combined 
ill  the  eaii^ation  of  the  final  ilisability  of  hip  thsease,  l>iit  in  the 
beginning,  the  limp  is  due  ratlier  to  sensitiveness  tlian  to  any 
marke^l  re^trietion  of  funetion*  Thus  the  patient  favors  the 
joint  by  resting  on  the  linih  for  a  shorter  time  tlian  on  its  felluw, 
and  by  bearing  more  weight  upon  the  front  of  the  foot  than  upon 
the  heel.  If  the  joint  is  very  sensitive,  die  patient  may  bear 
practieally  all  the  weiglit  upon  the  front  of  the  foot^  slight  plantar 
flexion  at  the  ankle  being  combined  with  slight  flexion  at  tire 
knee  and  hip;  tlius  the  jar  of  direct  impact  of  the  heel  upon  an 
extendetl  leg  Ls  avoided. 

The  limp  is  practically  a  constant  symptom  of  hip  disease; 
it  is  as  a  rule  more  noticeal>le  in  tfie  morning  or  on  changing  from 
an  attituile  of  rest  than  during  activity.  The  limp  may  be  inter- 
mittent even,  although  it  is  probable  that  in  most  instances  some 
change  from  the  normal  gait  might  f)e  detected!  by  a  practised  eye. 

The  other  svmptoms  of  disease  of  the  hip-joint  are  more  prop- 
erly physical  signs  that  become  evident  on  examination.  These 
are:  stiff ness^  distartian,  change  of  contour,  and  airophf. 

StiiTneBS,  due  to  reflex  muscular  spasm,  is  by  far  the  most 
imp«>rtant  sign  of  tlie  disease.  It  is  the  instinctive  expression  of 
the  inability  of  the  joint  to  perform  its  full  function  and  espe- 
cial ly  to  allow  tlie  full  range  of  motion  which  increases  the  strain 
up*>n  the  joint.  It  is  the  first  and  the  last  sign  of  disease;  it  prob- 
ably pret^edes  the  limp,  and  it  remains  long  after  pain  has  ceased 
to  be  a  symptom,  an<l  until  repair  is  complete. 

Reflex  musc*ular  spasm  limits  motion  in  every  direciion  to  a 
greater  or  lesa  degree*  At  an  early  stage  of  the  disease  the  motion, 
whether  voluntary  or  passive,  may  be  peTfectly  free  throughout 
tliree-fourths  of  its  normal  range,  but  when  the  limit  allowed 
by  the  muscular  protection  is  reached  motion  is  checked  by  a 
peculiar  elastic  resistance.  If  an  attempt  is  made  to  force  the 
iimb  beyond  the  Hmit  set  by  the  muscular  resistiince  the  entire 
body  follows  the  movement.  The  contraction  of  the  surrounding 
muscles,  including  those  of  tJie  trunk  even,  may  be  appreciate<I 
by  the  eye  antl  l*y  tlie  hand,  and  the  expression  of  the  patient's 
face  shows  discomfort  and  apprehension. 

The  degree  of  muscular  spasm  corresponds  to  the  sensitiveness 
of  tlie  joint  ratlier  than  to  the  area  of  the  destructive  dbease. 

20 
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of  rest  in  the  normal  comlition,  and  in  disease  it  shows  the  in- 
stinctive adaptation  of  the  limb  to  a  sensitive  joint  which  is  still 
capable  of  a  certain  amount  of  work.  The  flexion  lessens  the 
direct  jar  and  the  abduction  throws  the  limb  aside,  as  it  were^ 
from  the  active  attitude,  making  it  a  prop  and  adjunct  of  its 
fellow  instead  of  an  active  aid  in  the  propulsion  of  the  body. 
This  attitude  is  not  vobmtfirilv  assume<i  by  the  patient;  it  is 
invoUuitary  and  persistput.  The  limb  h  appHreiitly  lengthened, 
because  it  is  held  away  from  tlie  axis  of  the  body,  and  in  order 
to  bring  it  into  the  midiHe  line  and  parallel  tn  its  felh>w  the  pelvis 
must  be  tiltefj  downward  on  the  disease<l  side  and  upward  on 
the  other*  'live  sound  limb  is  drawn  upward  and  the  affecte*! 
limb  is  lowers!  according  to  the  degree  of  abduction  (Fig.  201). 


The  «1egre<?  of  fixeil  tlexinn 


lion  this  ]uiiihiir  bpiin'  i^  held  in  contact  with  the  Ukbic 
by  Jtl^udiLg;  the  otbor  (luArb. 


If.  however,  the  anteiior  snporior  spines  of  the  pelvis  are  placerl 
npcm  the  same  plane,  the  ilistortiun  bd'ome-s  evident  (Fig,  200j. 
Thus  the  deformity  of  the  limb  is  concealed  or  compensated  by  a 
tilting  of  the  pelvis  which  twists  the  lumbar  spine  into  a  lateral 
convexity  toward  the  lower  side. 

In  tlie  same  manner  persistent  flexion  t>f  the  limb  is  concealed 
by  a  tilting  of  the  pelvis  forward,  and  by  an  increased  hollow- 
ness  or  lordosis  of  the  lumbar  region  (Fig.  202).  Normally,  in 
childhood  at  least,  the  lumbiir  spine  and  the  popliteal  surface  of 
the  knee  sliould  touch  the  table  when  the  patient  lies  upon  the 
back;  but  if  tlie  thigh  is  fixed  in  flexion  the  lumbar  region  must 
be  arched  and  raise<l  from  the  table  when  the  le^  rests  upon  it. 
Thus,  in  order  U^  make  the  flexion  apparent,  the  lumbar  spine 
must  be  f**rce<l  to  touch  the  table,  and  this  is  possible  only  ^en 
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Flexion,  Adduction,  and  Inward  Rotation.  Apparent 
Shortening. — If  the  disease  is  of  a  more  acute  type,  and  if  loco- 
motion be  permitted,  the  attitude  usually  changes  to  one  of 
increased  flexion;  and  adduction  and  inward  rotation  replace 
abduction  and  outward  rotation.  This  attitude  is  an  indication 
that  the  joint  is  so  disabled  as  to  be  of  little  service,  thus  the  limb 
is  instinctively  drawn  into  a  more  protected  attitude,  where  it 
may  he  used  as  littie  as  possible.  If  the  patient  is  confined  to 
the  bed,  or  does  not  walk,  as  in  hip  disease  in  infancy,  the  atti- 
tude of  abduction  may  persist,  although  the  muscular  spasm  may 
be  intense.  Thus  it  would  appear  that  locomotion  has  a  distinct 
influence  on  the  character  of  tlie  distortion. 

Adduction  causes  apparent  or  practical  shortening;  for  in 
order  to  bring  the  mlducted  limb  to  the  middle  line  of  the  body 
and  parallel  to  its  fellow,  the  pelvis  must  be  tilted  upward  on 
the  aflFecUxl  side  and  downward  on  the  other,  the  lumbar  spine 
bending  with  the  convexity  toward  the  lower  side  (Figs.  205  and 
2()S).  If  the  level  of  the  pelvis  be  restored,  the  adducted  limb 
will  lie  crossed  over  its  fellow,  and  the  deformity  is  made  evident 
(Fig.  204). 

As  has  been  stated,  the  attitude  of  flexion,  adduction,  and 
inward  roUition,  if  it  appears  early  in  the  disease,  is  usually  an 
indication  of  acute  and  disabling  pain  and  of  c*orresponding  in- 
tensity of  muscular  spasm.  But  in  mast  instances  it  is  associateri 
with  the  later  and  destructive  stage  of  the  disease,  and  it  by  no 
means  indicates  that  the  ])receding  symptoms  have  been  more 
than  ordinarily  acute.  In  fact,  it  is  the  attitude  characteristic 
of  a  so-call(Hl  **  natural  cure"  (Fig.  206)  when  mechanical  treat- 
ment has  not  been  employed.  It  more  often  accompanies  the 
later  course  of  the  disejtse,  because  its  causes  are  in  great  degree 
mechanical. 

This  is  illustrated  by  Koenig's  statistics  of  499  cases  of  hip 
disease. 

In  207  cases  the  limb  was  alnlucted,  and  in  31  per  cent,  of 
these  there  was  actual  shortening. 

In  2;^2  cases  adduction  wjis  present,  and  in  70  per  cent  the 
limb  was  shorter  than  its  fellow.^ 

The  mechanics  of  the  distortion  as  indicative  of  tlie  destructive 
stage  of  the  disease  will  be  made  clearer  if  it  l>e  compared  to  the 
deformity  caused  by  dorsal  dislocation  of  the  hip.  In  tliis  dis- 
])laceinent  the  femur,  forc(»<l  upward  and  backward  upon  the  pehis, 

>  Kueniff.  Das  Hoeftgelenk,  Berlin,  1902. 
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ID  an  attitude  of  extreme  flexion,  a«lduction»  and  in  want 
Each   of  the  destructive  changes  of  hip  disease,  the 
lent  of  the  ttc*etal)uluni,  the  depression  of  the  neck  of  the 
r,  and  the  erosion  of  tlie  heatl  of  the  bone,  is  accompanied 
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attitiule  typical  of  ilorsal  dislocation;  but  in  the  ordinary  form 
of  disease  the  chfinges  are  very  gradual;  the  pel\is  and  the  femur, 
being  in  most  instances  undeveloped,  more  readily  acconi  mod  ate 

tliemselves  tu  the  changeil  con- 
tlttfons,  so  tfiat  the  actual  dis- 
tortion is  leSvS  marked  than  in  a 
similar  subluxation  of  traumatic 
origin  in  the  aiiult,  but  tlie  simile 
will  serve  to  ilhistratc  the  mechan- 
jcul  causes  of  cjstortion,  ami  why 
such  deformity  may  recur  after 
coirection,  even  though  tlie  disease 
has  entirely  disappearerl*  Out- 
ward rotation  of  the  limb  is  usu- 
ally associated  with  abduction,  and 
inward  rotation  with  adduction, 
but  iu  certain  instances  outward 
rotation  may  be  combined  with  ad- 
duction and  inward  rotation  with 
abduction.  These  irregidar  atti- 
tudes are  more  often  observeii  in 
ritses  tliat  have  receive  I  mechan- 
ical or  of)erative  treatment  than  in 
those  in  which  tlie  disease  has 
pursue* I  its  natural  course. 

As  has  been  stated,  the  distor- 
tions of  the  early  stage  of  hip  di^ 
case   are   causeil    almost  entirely 
by  muscular  contraction  whicli  re- 
laxes under  the  influence  of  an 
anicsthetic,  but  after  a  time  the 
attitude  is  confirmed    by  accom- 
modative changes  in  the  muscles 
and  fascia^,  and   by  contractions 
and  atlhesions  about  the  capsule. 
Thus  an  attitude  tliat  was  origi- 
nally a  symptoTu  may  persist  after 
the  cure  of  the  disease. 
One  may  conclude  then  tluit  Hexion  is  practically  an  invari- 
able sympUim   in  hip  disetuse  because  complete  extension,  the 
attitude  that  puts  most  strain  upon  the  joint,  is  first  restrict<*d. 
Flexion  in  the  milder  or  in  the  earlier  class  of  cases  is  usually 


St  Hire  ijf  at>pureiit  shnrleniutE.  TUc  l«*ft 
limb  j»  ttridiictiMi  36*.  lunkiug  mi  apparent 
ffhortening  ruea.'iured  from  rbo  Uixibiliicus 
of  more  than  two  inches,  Jn  order  to 
reduce  the  obliquity  of  the  p«lvi»,  the 
add uc ted  leg  inuat  be  oraoHd  over  its 
fellow,  (See  Fig.  2040  The  upparcnt 
Bhortemn<s  is  cotnpetisated  by  the  Bexion 
ikt  the  knee  on  the  i^uund  side.  This  ta 
not  oiade  clear  in  the  photograph. 
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combinetl  with  abdut-tion  ami  outwar*!  rotation*  the  iittitude  of 
inactivity,  IncTeasetl  flexion »  acconipaiiie<l  by  atl*  I  notion  and 
inward  rotation  in  tlie  early  stjige,  is  an  inriiratlon  of  a  more 
acute  phaiie  of  the  disea.se*  If  tJie  attitorle  is  retained  fur  a  time 
It  becomes  fixed  by  aecommotlative  changes  in  the  tissues;  thus 
the  distortion  is  not  unusual  in  cases  in  which  the  thimage  in  the 
joint  may  be  very  slight*  as*  for  example,  wlien  it  follows  rheu- 
matism or  some  form  of  infectious  arthritis.  But  in  must  instances 
the  attitude  is  indicative  of  more  advanceil  disease  and  of  ttestruc- 
tive  changes  within  the  joint. 

Changes  in  the  Contour  of  the  Hip.^ — In  the  early  stage  of  the 
disease  the  changes  in  contour  are  causeil  in  great  part  by  the 
attitude  of  the  limb.  If,  as  is  usual,  it  is  flexe^l,  ahilu(le<l,  and 
rotated  outward  tlie  buttock  appears  somewhat  Hatter  an*l  broader 
than  its  fellow.  The  gluteofemoral  fold  is  lowtr  because  of  the 
tilting  downward  of  the  pehis  and  it  is  shallower  becatise  of  the 
flexion.  If  the  thigh  is  ailducted,  the  ghiteal  told  will  be  ele- 
vated and  shorteneiJ.  On  the  anterior  as}>ect,  tlie  iJigniuo- 
feiuural  fold  is  tleepenetl  ami  Icngtheneil  liy  flexion  and  aihlurtii^n 
while  ab<luction  makes  it  less  nuticciil>li'.  Hutbuiin  luis  called 
attention  to  the  fact  that  the  genitals  and  du*  inttTglutea!  fold 
point  townrd  tlie  adductcil  anrj  away  from  the  alitlucted  tliiglu 
Adduction  makes  the  tnH"hjmt<-r  ituwe  prumiiie'ut,  anri  aliductitm 
makes  it  less  prominent. 

To  these  primary  cluiuges  in  the  apptaruncts  must  be  addcil 
the  effect  of  atrophy  or  of  intiltratiun  anil  swelling,  due  directly 
to  the  disease,  A  certain  amount  of  swelling  indicating  effusion 
into  the  joint  is  often  apparent  in  the  inguinofemoral  region,  ami 
infiltration  of  the  <leeper  tissues  is  sonif  times  endent  on  palpation. 
In  such  cases  tlure  is  usually  a  certain  sensitiveness  to  deep  pressure 
behind  or  in  front  of  the  trochanter.  Palpable  or  evident  al)scess 
is  unusual  in  the  early  stage  of  the  disease. 

Atrophy. — Atrophy  is  an  inipt^rtant  sign  of  joint  disease.  It  is 
often  apprccial)le  to  the  eye  and  to  the  hand,  and  it  is  alway.^i 
demonstrable  l>y  measurement.  It  is  an  impcjrtant  symptom, 
because,  if  well-marked,  it  show.s  that  the  disease  must  have 
existed  for  some  time,  whatever  may  l>e  the  statement  of  the 
patient's  relatives. 

I'he  atrophy  affects  the  muscles  of  the  entire  limb,  although  it 
is  somewhat  more  marked  in  the  muscles  of  the  thigh  than  in 
the  calf.  In  the  ordinary  ca.se  of  hip  disease  in  childhood,  when 
the  piitient  is  first  brought  for  treatment,  it  averages  from  one- 
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half  to  one  inch  in  the  thigh  and  somewhat  less  in  the  calf.  As 
has  been  stated  elsewhere,  atrophy  of  muscles  is  usually  accom- 
panied by  a  corresponding  atrophy  of  bone  as  well. 

The  Causes  of  Atrophy. — Admitting  that  the  secondary 
causes  of  atrophy  are  somewhat  obscure,  one  cause,  and  by  far 
the  most  important,  is  very  evident.  This  is  physiological  disuse, 
and  thus  diminished  nutrition  of  the  limb,  which  has  become 
incompetent  to  carry  out  its  full  function.  Atrophy  is  a  constant 
symptom  of  simple  disuse  in  the  absence  of  disease.  If  a  bone 
has  been  broken,  atrophy  of  thje  surrounding  muscles  is  observed. 
If  anchylosis  of  a  joint  occurs  from  any  cause,  whether  it  be  from 
injury  or  disease,  atrophy  of  the  muscles,  whose  function  has  been 
abolished,  follows.  Even  the  atrophy  caased  by  disease  of  the 
hip-joint  is  greater  when  the  limb  has  been  fixed  in  apparatus  than 
when  none  has  been  applied,  although  the  treatment  has  allayed 
the  pain  and  has  checked  the  progress  of  the  disease.  This 
point  is  illastrated  by  the  observations  of  Brackett,*  who  contrasted 
the  atrophy  of  hip  disease  in  two  groups  of  patients,  in  one  of 
which  motion  ha^l  been  permitted,  while  in  the  other  fixation,  as 
complete  us  possible,  had  been  employed.  In  the  first  group  the 
average  of  atrophy  was  but  1  per  cent,  of  the  volume  of  the  thi^ 
and  0.89  per  cent,  of  that  of  the  leg,  as  contrasted  with  23  per 
cent,  and   17  per  crent.  in  the  second  class. 

According  to  the  investigations  of  Bum,^  simple  fixation  of  a 
snund  limb  induces  mr^e  rapid  atrophy  than  is  caused  by  dis- 
ease of  a  joint  when  function  has  been  permitted. 

The  atrophy  caused  by  physiological  disuse  and  diminished 
nutrition  affects  all  the  components  of  the  limb.  The  skin  be- 
comes thinner,  the  muscles  lose  in  volume,  the  contractile  sub- 
stance is  replaced  in  part  by  fat  and  by  fibrous  tissue,  and  tlie 
medullary  canals  of  the  bones  enlarge  at  the  expense  of  the  cor- 
tical substance. 

In  childhood,  the  period  of  rapid  development,  disuse  often 
causes  a  retiirdation  in  growth  of  the  entire  extremity.  ITiis 
may  be  apparent  in  tin*  foot  when  it  is  placed  by  the  side  of  its 
fellow,  while  the  diminished  growth  in  the  length  of  the  limb 
may  be  demonstratt^l  by  measurement.  Brackett,  in  a  series  of 
cases,  found  this  shortening  to  be  distributed  as  follows:  average 
loss  of  the  femur  6.6  per  cent,  and  of  the  tibia  5.4  per  cent,  of 
the  normal  length. 

'  Transactions  American  Orthopedic  Ansociation,  vol.  iv. 
=  Zeit.  f.  chir.,  December  9,  1905. 
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This  atrophy,  the  direct  result  of  the  disease  and  of  tlje  long- 
continued  disuse  during  the  period  of  repair,  becomes  less  notice- 
able after  function  is  resuinal,  the  degree  of  final  inequality 
depending  upon  the  severity  of  the  disease,  the  duration  of  the 
treatment,  and  upon  the  impairment  of  function.  But  even 
when  free  motion  in  the  joint  is  retaine<l,  a  certain  anionnt  of 
atrophy  always  persists  and  the  loss  in  growtli  is  never  replaced. 


E^rly  stji^  of  disease  of  tlic  lell  hjp- joint  (tu  the  right  in  t ho  picture)  of  the  eynuvinl 
type,  abowing  irrcfculmrity  in  the  ftiuipa  uf  the  ticetabulutn. 

If  motion  is  completely  abohshed  the  masdes  al>out  the  joint  lose 
in  bulk  in  proportion  to  the  disuse  of  their  normal  function ;  whereas 
the  bones  of  the  limb  which  are  still  used  to  sup{x>rt  the  weight 
retain  to  a  greater  degree  their  normal  sisse  and  length.  Contrasted 
with  tin's  atrophy  there  is  a  relative  hypertrophy  of  the  sounr! 
limb,  w^hi^'^*  '"^  f.  rcj  d  to  iissume  more  than  its  share  of  work. 
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Disuse,  throughout  a  long  period  of  treatment,  causes  a  certain 
amount  of  shortening  of  the  entire  limb.  To  this  the  shorten- 
ing of  the  bones  of  the  leg  and  of  the  foot  may  be  attributed  in 
great  part.  If  the  epiphysis  of  the  head  of  the  femur  is  destroyed 
in  whole  or  in  part  or  if  the  disease  hastens  its  union  with  the 
neck  a  certain  loss  of  growth  must  follow.  This  is,  of  course, 
slight  in  degree,  because  this  epiphysis  is  relatively  unimportant 
compared  with  that  at  the  lower  extremity  of  the  femur.  From 
these  two  causes,  the  atrophy  of  disuse  and  the  effect  of  the  dis- 
ease upon  the  epiphysis,  relative  shortening  of  the  limb  may  in- 
crease after  the  disease  is  cured. 

Erosion  of  the  head  of  the  femur  and  of  the  upper  border  of 
the  acetabulum  are  usually  combined  in  those  cases  in  which  the 
shortening  is  in  part  dependent  on  upward  displacement  of  the 
trochanter  (Fig.  197).  Depression  of  the  neck  of  the  femur  to 
an  appreciable  degree  is  less  conmion.  Elevation  of  the  trochan- 
ter, due  to  one  or  more  of  these  causes,  a  form  of  subluxation, 
is  very  conmfion,  particularly  so  in  those  cases  in  which  the  pro- 
tective treatment  has  been  ineflScient.  Greater  displacement 
follows  fracture  of  the  weakened  neck  and  complete  absorption 
of  the  head,  and  occasionally  a  fairly  normal  femur  may  be  act- 
ually dislocated  as  a  result  of  sudden  effusion  into  the  joint  with 
rupture  of  the  capsule — a  form  of  pathological  dislocation. 

It  may  be  stated  also  that  in  partial  or  complete  displacement 
forward  (anterior  subluxation)  is  not  uncommon.  In  such  cases 
there  is  marked  outward  rotation  of  the  limb  with  but  slight 
shortening,  the  head  of  the  bone  presenting  by  the  side  of  the 
anterior  inferior  spine  of  the  pelvis. 

Retardation  of  Growth. — As  has  been  stated,  all  the  com- 
ponents of  the  limb  are  affected  by  the  retardation  of  the  growth. 
Brackett's  observations  on  this  point  have  been  mentioned,  and 
the  table  on  the  following  page,  showing  the  relative  measures 
of  the  bones  in  cases  under  treatment  by  Dollinger,*  of  Budapest, 
presents  the  subject  in  a  convenient  form : 

1  ZeitB.  f.  Orth.  Chir..  1892,  Bd.  i. 
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A  similar  investigation  of  thirty-three  cases  under  treatment 
at  the  Hospital  for  Ruptured  and  Crippled,  New  York,  has  been 
made  recently  by  Taylor.  In  these  cases  the  shortening  of  the 
l>ones  was  found  to  be  more  generally  distributed  than  in  those 
reported  by  Dollinger,  as  is  illustrated  by  the  accompanying  table. 

Dr.  Taylor  measured  also  ten  cases  of  unilateral  poliomyelitis, 
in  patients  of  an  average  age  of  thirteen  years,  with  an  average 
duration  of  disability  of  ten  years.  The  average  shortening  in 
these  cases  was  one  and  three-fourths  inches,  and  in  no  case  was 
it  greater  than  two  and  one-half  inches.  It  will  be  noted  that 
the  retardation  of  growth  in  this  group  corresponds  closely  with 
that  of  the  third  group  of  cases  of  hip  disease,  in  which  the  disa- 
l)ilitv  was  of  about  the  same  duration.  Tavlor  concludes  that 
the  retardation  of  growth  from  unilateral  hip  disease  in  childhood 
is  dependent  in  great  degree  upon  the  duration  of  the  disability 
and  upon  the  corresponding  restraint  of  function.  Similar  obser- 
vations on  fifty  cases  of  hip  disease  have  been  recorded  by  Hibbs.* 

Actual  Lkngthening  of  the  hmb  as  the  result  of  disease  is 
occasionally  observed  during  the  active  stage  of  the  disease, 
caased,  it  may  be  inferred,  by  granulations  within  the  acetabulum 
that  press  the  femur  outward  and  downward.  Actual  lengthen- 
ing of  the  femur  is  uncommon,  but  it  does  occur,  induced,  it  may 
be,  by  stimulation  of  the  growth  of  the  epiphysis  of  the  head; 
but  the  most  extreme  instances  are  those  in  which  the  upper  por- 
tion of  the  shaft  of  the  femur  is  involved,  the  lengthening  being 


>  New  Yurk  Medical  Journal,  December  16,  1890. 
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the  effect  of  an  irritative  hypertrophy.    This  is  more  commonly 
the  result  of  extra-articular  disease. 
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—  Measurements  equal.  x  Measurements  not  taken. 

Measurements  of  tbe  femur  from  the  apex  of  the  great  trochanter  to  the  knee  joint.  Patella 
measured  transversely.  The  cases  are  grouped  according  to  the  duration  of  disease  and  the 
aveimges  are  given  separately  for  each  group. 

Gtoneral  Symptoms  of  the  Disease.  Debility.— If  the  disease 
is  suflficiently  painful  to  cause  loss  of  sleep  and  to  affect  the  ap- 
petite, pallor  and  loss  of  flesh  and  strength  may  be  expected. 
It  must  be  borne  in  mind,  however,  that  the  patient  may  have 
been  delicate  long  before  the  local  tuberculous  disease  was  ac- 
quired. At  all  events  from  the  diagnostic  standpoint  at  least, 
the  local  disease  has  no  characteristic  influence  upon  the  general 
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condition,  and  the   appearance  of  perfect  health  is  not  at  all 
unusual  among  patients  with  hip  disease. 

Fever. — It  is  probable  that  a  slight  elevation  of  temperature 
might  be  detected  in  a  large  proportion  of  the  patients,  and  in 
such  cases  actual  appreciable  fever  often  follows  overexertion  of 
injury.  Fever,  as  a  symptom  of  infected  abscess  in  the  later 
course  of  the  disease,  is,  of  course,  of  importance,  but  in  the  early 
stages  of  the  disease  the  record  of  the  temperature  would  be  of 
but  little  diagnostic  value. 

The  History  and  the  Method  of  Examination.— In  consider- 
ing the  differential  diagnosis  of  tuberculous  disease  of  the  hip- 
joint  one  should  keep  its  characteristics  in  mind.  It  is  a  chronic 
disease,  in  that  the  symptoms  may  have  been  present  for  weeks 
or  months  or  even  years  before  the  patient  is  brought  for  treatment. 
It  is  a  disease  confined  to  a  single  joint,  thus  differing  from  rheu- 
matism and  similar  affections  in  which  several  joints  are  involved. 
It  does  not  get  well;  thus  it  may  be  difTerentiate<l  from  injury 
and  from  the  minor  affections  that  simulate  some  of  its  symptoms. 
It  causes  a  limp.  It  is  accompanied  by  reflex  muscular  spasm, 
usually  by  a  certain  amount  of  deformity  and  by  general  atrophy 
of  the  muscles  of  the  limb. 

The  importance  of  the  inheritance  and  of  the  personal  history 
of  the  patient  has  been  mentioned  already  in  the  consideration 
of  Pott's  disease.  In  recording  the  history  in  this  as  in  all  other 
chronic  diseases  of  childhood  one  attempts  to  ascertain  the  ap- 
proximate duration  of  the  pathological  process  rather  than  the 
duration  of  the  more  acute  symptoms  for  which  the  patient  has 
been  brought  for  treatment.  One  asks,  therefore,  when  the 
child  was  last  perfectly  well,  and,  bearing  in  mind  the  remission  of 
symptoms,  one  asks  if  limp  or  pain  had  been  noticed  at  any  time 
before  tin*  more  acute  symptoms.  In  the  history  there  is  almost 
invariably  mention  of  a  fall,  and  one  must  ascertain  whether  the 
fall  had  any  influence  in  the  causation  of  the  symptoms,  remem- 
bering that  the  weakness  and  interference  with  function  due  to 
joint  disease  mow  oftt»n  cause  falls  than  falls  cause  joint  disease. 
Physical  Examination. — One  begins  the  physical  examination  by 
the  observation  of  tlie  general  condition  of  the  patient,  and  notes 
the  attitudes,  and  the  characttT  of  the  limp.  The  patient's  cloth- 
ing is  tlien  entirely  removed,  that  one  may  observe  the  contour 
of  tlie  part  and  the  general  influence  of  the  affection  upon  the 
mechanism  of  the  ho<ly.  The  patient  is  then  placed  on  his  back 
upon  a  table,  with  the  limbs  parallel  to  one  another,  so  that  their 
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relative  length  and  size  may  be  observed.  If  the  pelvis  is  level 
when  the  limbs  are  parallel,  there  can  be  no  persistent  abduction 
or  adduction,  for  when  the  two  anterior  siij>erior  spines  are  on 
the  same  plane  such  distortion  Ls  always  evident.  If  the  lumbar 
spine  and  the  popliteal  surfaces  of  the  knees  rest  on  tin- 
table  simultaneously  it  shows,  too,  that  persistent  flexion  is  absent. 
One  next  tests  the  function  of  the  hii>joints,  always  beginning 
with  the  sound  side  for  the  purpose  of  comparison,  and  in  order 
that  the  patient  may  become  accustomed  to  the  manipulation 
before  the  one  suspected  of  rh'sease  is  testeiL  Disease  within 
a  joint  is  accompanieil  by  muscuhir  spoji$m  that  limits  motion  in 
every  direction,  thus  differing  from  other  affections  outsiile  the 
joint  tliat  may  limit  its  motion  in  one  or  more  but  not  in  all 
directions. 

One  compares  the  flexion,  alxluction,  adduction,  and  rotation 
of  the  limbs  while  the  child  lies  upon  its  back;  it  is  then  turned 
upon  its  face  to  te^t  for  extension  by  hohling  the  pelvis  flat  upon 
the  table  with  one  hand  while  the  thigh  is  gently  elevated  with 
tbe  other  (Fig.  16).  Tlie  normal  range  of  extension  in  child- 
IicxmI  is  about  twenty  degrees  backward  from  the  line  of  tlie 
body,  and  hmitation  of  this  range  is  the  earliest  indication  of  the 
deformity  of  hip  disease.  It  may  precede  the  restriction  of  the 
extremes  of  motion  in  other  directions,  although  this  is  unusuab 
and  if  this  motion  is  unrestricted  disease  of  the  joint  may  be, 
practically  spniking,  excluded.  Tlie  character  of  the  reflex 
sipasm  that  limits  motion  and  the  indications  of  discomfort  when 
tlie  limit  has  been  reached  have  been  ilescribetL 

Measurements. — The  measurements  of  the  limlis  are  then  matlc. 
One  first  ascertains  the  actual  length  of  the  limbs  by  measur- 
ing from  the  ant*^rior  sitpcricir  spines  of  the  pelvis  to  the  extremi- 
ties of  the  internal  mallec^li,  actual  shortening  l>eing  of  course 
absent  in  the  early  stiigc  of  the  disease.  The  se<*onfl  measure- 
ment is  from  the  umbilicus  to  show  the  amount  of  appiu^ent 
shortening  or  lengthening  that  may  be  present  if  the  limb  is  dis- 
torted. The  actual  length  of  the  limbs,  as  mea.sure<t  from  the 
anterior  siijierior  spines,  is  but  slightly  affected  by  tilting  of  the 
pelvis,  but  a.s  the  umbilicus  is  in  the  middle  line  of  the  body  above 
the  [lelvns  mea-surement  from  this  point  simply  shows  the  actual 
distance  to  tlie  malleoli.  Persistent  a^ldiiction  causes  compensa- 
tory obliquity  of  the  peKis;  consequently  the  malleolus  on  the 
affecte<l  side  is  drawn  upward  or  nearer  to  the  umbilicus,  while 
the    ntlier    is    cjirned    df»wnward  to    a    correspunrling   distam'e 
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(Fig.  208).  If,  then,  the  measurements  from  the  umbilicus  to  the 
malleoli  do  not  correspond  relatively  with  those  from  the  anterior 
superior  spines,  when  the  limbs  are  parallel. and  in  the  median 
line,  it  shows  distortion;  adduction,  if  the  limb  is  relatively  shorter, 
abduction,  if  it  is  relatively  longer  than  is  shown  by  the  measure- 
ment from  the  anterior  superior  spine.  It  has  been  stated  that 
the  measurement  from  the  anterior  superior  spine  is  not  greatly 
change  by  distortion.  It  is,  however,  shortened  by  abduction,  and 
it  is  correspondingly  lengthened  by  adduction.  '^This  is  explained  as 
follows:  Wlien  the  limb  is  in  the  line  of  the  body  the  trochanter 
is  below  the  anterior  superior  spine  from  which  the  measurement 
is  made.  Abduction  of  the  limb  raises  the  trochanter  toward 
the  plane  of  the  anterior  superior  spine,  and  consequently  lessens 
the  distance  from  this  point  to  the  extremity  of  the  limb.  Adduc- 
tion, on  the  contrary,  lowers  the  trochanter  and  increases  the 
distance  l>etween  these  two  points.  Ordinarily  the  variation 
from  this  source  does  not  exceed  half  an  inch.  But  if  the  dis- 
tortion is  extreme  the  error  must  be  corrected  if  the  measure- 
ments are  to  be  approximately  accurate.  Flexion  of  one  thigh 
causes  a  tilting  forward  of  the  pelvis  that  lessens  the  distance 
between  the  anterior  superior  spine  and  the  malleolus  on  both 
sides,  although  not  to  an  equal  degree.  It  is  customary,  there- 
fore, if  the  flexion  is  considerable,  to  raise  the  unaffected  limb 
to  the  line  of  its  fellow  in  making  the  comparative  measurements, 
stating  in  the  record  that  the  limbs  have  been  measured  at  the 
angle  of  the  deformity  and  are  therefore  shortened. 

Method  of  Estimating  the  Degree  of  Distortion  of 
THE  Limb. — As  has  been  stated,  when  the  pelvis  is  level,  distor- 
tion of  the  limb  is  apparent,  and  the  degree  of  distortion  can  be 
measured  by  tlie  goniometer  (Fig.  204);  but  it  may  be  more  easily 
ascertained  by  "Ix)vett's  table."^  This  method  is  described 
by  its  author  as  follows: 

'   K.  W.  Lovett.   BoKtoii  Medical  ami  Surgical  Joumal.  March  8,  1888. 
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Table  I.— Distance  between  Anterior  Superior  Spines  in  Inches. 
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"To  measure  by  this  method  the  patient  is  made  to  lie  straight 
with  the  legs  parallel.  Real  shortening  is  measured  with  the 
ordinary  tape  measure,  and  apparent  shortening  is  obtained  in 
the  same  way.  It  may  be  repeated  that  real  or  bony  shortening 
is  measured  from  the  anterior  superior  iliac  spines  to  each  mal- 
leolus, and  that  practical  shortening  is  found  by  a  measurement 
taken  from  the  umbilicus  to  each  malleolus.  The  difference  in 
inches  between  the  two  kinds  of  shortening  is  seen  at  a  glance. 
The  only  additional  measurement  necessary  is  the  distance  be- 
tween the  anterior  superior  spines,  which  is  taken  with  the  tape. 
Turning  now  to  the  table:  if  the  line  which  represents  the  amount 
of  difference  in  inches  between  the  real  and  apparent  shorten- 
ing is  followed  until  it  intersects  the  line  which  represents  the 
pelvic  breadth,  the  angle  of  deformity  will  be  found  in  degrees 
where  they  meet.  //  the  'practical  shortening  is  greater  than 
the  real  shortening,  the  diseased  leg  is  addxicted;  if  less  than  real 
shortening,  it  is  abducted.  Take  an  example:  Length  (from 
anterior  superior  spine)  of  right  leg,  23;  left  leg,  22 J;  length 
(from  umbilicus)  of  right  leg,  25;  left  leg,  23;  real  shortening, 
J  inch;  apparent  shortening,  2  inches;  difference  between 
real  and  practical   shortening,    IJ    inches;  pelvic  measurement. 
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7  inches.  If  we  follow  the  line  for  IJ  inches  until  it  intersects 
the  line  for  pelvic  breadth  of  7  inches,  we  find  12  degrees  to  be  the 
angular  deformity,  as  the  practical  shortening  is  greater  than  the 
real,  it  is  12  degrees  of  adduction  of  the  left  leg.  If  apparent 
lengthening  is  present  its  amount  should  be  added  to  the  amount 
of  actual  shortening." 

If  flexion  is  present  the  degree  may  be  ascertained  by  raising 
the  flexed  limb  until  the  lumbar  spine  touches  the  table,  when  the 
angle  formed  by  the  thigh  with  the  body  may  be  measured  with 
the  goniometer  (Fig.  203),  or  its  degree  may  be  ascertained  by 
Kingsley's  table. 

**The  patient  lies  upon  a  table  flat  on  his  back  and  the  surgeon 
flexes  the  diseased  leg,  raising  it  by  the  foot  until  the  lumbar 


Fig.  211 


King.sley's  method  of  estimating  flexion. 


vertebfiie  touch  tlie  tiible,  showing  that  the  pelvis  is  in  the  correct 
position.  The  leg  is  then  held  for  a  minute  at  that  angle,  the 
knee  l)eing  extendefl,  while  the  surgeon  measures  off  two  feet  on 
the  outside  of  the  leg  with  a  tape  measure,  one  end  of  which  is 
held  on  the  table,  so  that  the  tape  measure  follows  the  line  of 
the  leg  (.1  B).  From  this  point  on  the  leg  (B)  where  tlie  two 
feet  reach  by  the  taps  measure  one  measures  perpendicularly 
to  the  tiible  (B  T),  and  the  number  of  inches  in  the  line  B  C  can 
he  read  as  decrees  of  flexion  of  the  thigh  by  consulting  Table  II. 
For  instance,  if  tlie  distance  between  the  point  on  the  leg  and  the 
table  is  \2i  inclies  it  represents  31  degrees  of  flexion  deformity 
of  the  thi^h. 
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"If  the  leg  IS  so  short  that  it  is  impracticable  to  measure  off 
twenty-four  inches  one  can  measure  twelve  inches;  ascertain  from 
here  tiie  distance  to  the  surface  on  which  the  patient  is  lying  in  a 
perpendicular  line  in  the  same  way,  then  doubling  tliis  distance 
and  looking  in  the  table  as  before  the  amount  of  flexion  is  found." 

Atrophy. — ^The  circumference  of  the  thighs,  the  knees,  and 
the  calves  is  then  measured  at  corresponding  points  to  test  for 
atrophy  or  for  other  irregularities  that  may  require  explanation. 
The  atrophy  of  joint  disease  affects  the  entire  limb,  and  it  is  an 
unfailing  symptom  except  in  the  earhest  stage  of  the  disease.  It 
might  be  concealed  in  the  thigh  by  a  deep  abscess,  but  it  would 
still  appear  in  ttie  calf. 

Local  Signs  of  Disease. — ^The  hip-joint  is  so  concealed  by  the 
overlying  tissues  that  the  local  sensitiveness  and  swelling  which 
usually  accompany  similar  disease  at  the  knee  and  ankle  are  often 
absent  Firm  pressure  before  or  behind  the  trochanter,  or  over 
the  head  of  the  femur  usually  causes  some  discomfort,  however. 
In  many  instances  a  peculiar  resistance  of  the  deeper  parts,  caused 
by  inJBltration  of  the  tissues  that  cover  the  joint,  is  evident  on 
palpation;  and  swelling  about  the  joint  and  thigh,  caused  by 
effusion  or  by  deep  abscess,  is  not  unusual  when  patients  are  first 
brought  for  treatment.  Sensitiveness  of  the  skin  and  local  eleva- 
tion of  the  temperature  may  be  present  if  the  disease  is  acute, 
particularly  if  an  abscess  is  on  the  point  of  breaking  through  the 
skin. 

The  diagnosis  of  tuberculous  disease  of  the  hip,  except,  per- 
hapSy  in  the  stage  of  inception,  is  in  most  instances  evident  on 
a  systematic  examination,  such  as  has  been  outlined,  and  it  is 
probable  that  errors  are  due  rather  to  a  neglect  of  such  examina- 
tion than  to  any  particular  obscurity  that  the  ordinary  case  may 
offer. 


1  O.  Lb  Kingaley,  Bonton  Medical  and  Surgical  Journal,  July  5,  1888. 
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Diagnosis.  Local  Lntatioii. — ^Strains  of  the  muscles  of  the 
thigh,  enlarged  glands  in  the  groin,  irritation  or  disease  of  the 
genitals  may,  in  infancy  or  early  childhood,  cause  persistent  flex- 
ion of  the  thigh  and  pain  on  motion.  Simple  muscular  strains 
quickly  recover,  while  the  inflamed  glands  and  other  causes 
of  local  irritation  are  usually  apparent  on  inspection. 

''Growing  Pains." — So-called  growing  pain  is  probably  due  in 
many  instance^  to  strain  of  the  muscles  or  to  injury  about  the 
hip;  in  other  cases  it  may  be  explained  by  rheumatism. 

Local  Injury. — It  would  appear  that  injury,  often  of  a  trivial 
character,  may  cause  congestion  in  the  neighborhood  of  the 
epiphyseal  cartilage  of  the  head  of  the  femur  and  that  injury  of 
this  character  in  delicate  children  may  be  a  predisposing  cause 
of  tuberculous  disease.  Such  a  sensitive  condition  causes  a 
limp,  pain,  or  discomfort  on  overuse  and  restriction  of  motion. 
These  symptoms  may  last  a  few  days  or  a  few  weeks;  they  may 
disappear  and  recur  from  time  to  time,  and  they  can  only  be 
distinguished  from  those  of  incipient  disease  by  continued  obser- 
vation.    (See  also  Fracture  of  the  Neck  of  the  Femur.) 

Synovitis. — In  certain  cases  of  injury  synovial  effusion  may  be 
present,  although  this  is  unusual. 

In  the  cases  in  which  the  functional  disturbances  is  caused  by 
local  irritation  or  by  slight  strain  the  symptoms  are  of  sudden 
onset  and  are  evidently  of  trivial  importance,  but  if  there  is  any 
doubt  as  to  the  diagnosis  the  hip  should  be  bandaged  and  the 
patient  should  remain  in  bed  or  at  rest  until  the  complete  sub- 
sidence of  the  symptoms  or  their  persistence  makes  the  diagnosis 
clear. 

Anterior  Poliomyelitis. — Occasionally  anterior  poliomyelitis  may 
be  accompanied  by  pain  on  motion  in  the  affected  limb  before 
paralysis  is  apparent,  but  in  a  few  days  at  most  the  diagnosis  is 
e\ddent. 

Rheumatism. — ^Rheumatism  is  usually  of  sudden  onset  It  is 
almost  always  migratory  in  character  and  it  is  accompanied  by 
fever.  If  it  were  confined  to  a  single  joint,  as  is  sometimes  the 
case  in  young  children,  and  if  the  history  were  obscure,  the  diag- 
nosis might  be  uncertain  for  a  time.  In  such  cases  appropriate 
remedies  should,  of  course,  be  employed. 

Scurvy.— This  is  also  an  affection  whose  symptoms  are  general 
in  character.  It  is,  therefore,  more  likely  to  be  confounded  witli 
rlu^uniatisni  than  with  a  local  <lisease.  In  rare  instances  one 
joint  only  appears  to  be  involved,  but  this  is,  as  a  rule,  the  knee 
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rather  tlian  tlie  hip.  Pain  ou  iiu>tit*n  of  the  liinl>8,  in  an  infant 
artificially  fed,  always  suggests  scurvy. 

Infectious  Arthritis  and  Epiphysitis. — Mild  fornLs  of  infectious 
rtliritis  may  follovv  scarlet  fever,  liiplitheria,  pneumonia,  and,  in 
a  more  severe  and  destructive  form,  typlioiti  fever.  As  a  rule, 
however,  several  joints  are  invt)Ive<l,  and,  althiMigli  the  affection 
might  be  mistaken  for  rheumatism,  it  Cf>uld  hardly  l>e  cuuFouiided 
\^ith  local  tuberculous  oisease. 

Infectious  arthrilis  or  epiphysitis  of  tlie  hifj-joint  is  not  on- 
conamon  in  early  infancy.  It  is  of  suiidcn  onset,  acconipanied  by 
high  fever  and  by  constitutional  disturbance.  These  symptoms, 
together  \nth  the  local  heat  and  swelling,  caused  by  the  rapid 
formation  of  pus,  show  the  character  of  tlie  aflfection  and  indicate 
the  necessity  for  prompt  surgical  intervention. 

Gonorrhceal  arthritis  is  a  form  of  joint  infection  that  in  atlult 
age  may  resemble  somewhat  tlie  subacute  form  of  tuberculous  <lis- 
ease.  As  a  rule,  however,  it  is  of  sudden  onset  and  is  eviilently 
associateil  with  the  local  <Iisease. 

£xtra-articiilar  Disease.— Disease  in  the  neighborhood  uf  the 
joint,  as  of  the  trochantc*r  or  of  the  tuberosity  of  the  ischium, 
may  cauise  a  limp  and  pain;  in  most  instances  the  local  sensi- 
tiveness and  local  swelling  Imlicate  the  seat  of  the  disease,  while 
motion  of  tlie  joint  is  limited  only  in  the  directions  that  cause 
tension  on  the  sensitive  parts. 

Osteoarthritis  of  the  Hip. — Osteoarthritis  at  tlie  hip-joint  may  l>e 
niLstiiken  for  tuberculous  disease,  and  at  times  the  diagnosis  may  be 
obscure.  This  is,  however,  a  ilisease  of  adutt  life,  and  it  is  in  most 
instances  accompanied  Uy  otiier  evidences  of  a  general  affection. 
The  general  form  iif  rlieumat<nd  arthritis  in  childhood  may  begin 
in  a  single  joint.  The  pain  may  be  severe,  and  there  may  be 
muscuJar  spasm  and  distortion  of  tlie  liml).  The  diagnosis  is 
usually  niadi*  <'tear  by  lit*'  MKrrssivr  involvement  of  other 
joints. 

Pott*s  Diaease,— l>isease  of  the  luinljur  region  of  the  spine  before 
tlie  stage  of  deformity,  when  the  pain  is  referreil  to  the  lower 
extremities,  and  in  which  unilateral  psoas  cf>n traction  causes  a 
limp,  is  often  mistaken  for  liip  disejise,  although  the  ilistinc- 
tion  between  them  is  very  clear,  Psoas  contraction  limits  ex- 
tension only;  all  the  other  movements  of  the  limb  are  unrestrained. 
The  muscular  spasm,  of  which  tlie  psoas  contraction  is  a  part, 
is  a  spasm  of  the  muscles  of  the  spine  about  the  seat  of  ilisease, 
115  is  evident  on  examination.     Otlier  cau.ses  of  psoas  contraction 
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have  been  mentioned  in  the  consideration  of  Pott's  disease.  In 
exceptional  cases  active  disease  of  the  lower  region  of  the  spine 
in  young  children  may  set  up  spasm  of  the  muscles  about  the 
hip,  and  vice  versa,  so  that  it  may  be  impossible  to  decide  at  the 
first  examination  whether  the  irritation  is  in  the  hip  or  in  the 
spine  or  in  both. 

Sacroiliac  Disease. — Disease  of  the  sacroiliac  junction  is  very 
uncommon  in  childhood.  The  symptoms  and  the  attitude  re- 
semble sciatica  rather  than  hip  disease.  There  is  local  pain  at 
the  seat  of  disease  upon  lateral  pressure  on  the  pelvis,  and  if  the 
pehis  be  fixed  the  motion  at  the  hip-joint  will  be  found  to  be 
free  and  painless. 

Pelvic  Disease. — Localized  disease  of  one  of  the  pelvic  bones 
may  cause  discomfort  and  a  limp.  The  cause  of  the  symptoms  is 
usually  explained  by  tlie  appearance  of  an  abscess. 

Disease  of  the  Burssd  about  the  Joint.— Inflammation  of  the 
bursse  about  the  hip  may  cause  local  swelling  and  sensitiveness, 
a  limp  and  limitation  of  motion  in  certain  directions,  but  the 
characteristic  muscular  spasm  of  hip  disease  is  absent.  Iliopsoas 
bursitis  forms  a  fluctuating  swelling  in  Scarpa's  space,  gluteal 
bursitis  a  localized  swelling  of  tlie  buttock. 

Coxa  Vara. — Depression  of  the  neck  of  the  femur  is  a  simple 
deformity.  It  causes  a  limp  and  more  or  less  discomfort,  but 
the  character  of  the  deformity,  shown,  by  the  actual  shortening 
and  by  the  elevation  and  prominence  of  the  trochanter  dis- 
tinguisiies  it  from  hip  disease,  in  which  these  are  late  symp- 
toms. In  coxa  vara  there  is  unequal  limitation  of  motion, 
abduction,  flexion,  and  inward  rotation  being  somewhat  restricted, 
while  exti^nsion,  the  first  motion  limited  in  hip  disease,  is  as  a 
rule  not  affected. 

Fracture  of  the  Neck  of  the  Femur  in  Ohildhood  or  Traumatie 
Coxa  Vara.— Fracture  of  the  neck  of  the  femur  in  childhood  is 
often  of  what  may  be  termed  the  green-stick  variety,  a  depression 
of  the  neck  of  the  femur  without  actual  separation  of  the  frag- 
ments; and  in  many  instances  the  patients  are  able  to  walk  about 
within  a  short  time  afti^r  the  accident.  In  such  cases  the  limp 
and  discomfort,  atten(le<l  during  the  stage  of  repair  by  a  certain 
degree  of  muscular  spasm,  are  often  mistaken  for  the  symptoms 
of  disease.  The  history  of  the  accident  followed  by  immediate 
disability,  the  shortening  and  the  elevation  of  the  trochanter 
are  usually  sufficient  to  exclude  disease.  In  doubtful  cases  the 
a:-ray  may  be  required  to  establish  the  diagnosis. 
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OongeniUl  Dislocation  of.  the  Hip.— Congenital  dislocation  of 
the  hip  causes  a  limp,  but  it  is  a  limp  that  has  existed  since  the 
child  began  to  walk  and  that  is  unaccompanied  by  the  symptoms 
of  disease.  The  nature  of  the  disability  should  be  apparent  on 
examination. 

Hysterieal  Joint. — In  hysterical  subjects  a  limp,  apparent  pain, 
and  distortion  of  the  limb,  often  following  slight  injury,  may 
simulate  disease.  Hysteria  is  very  uncommon  at  the  period  of  life 
in  which  tuberculous  disease  is  most  frequent.  Patients  of  this 
class  usually  present  other  symptoms  of  hysteria;  the  characteristic 
signs  of  disease,  muscular  spasm  and  atrophy,  are  absent  while 
while  the  apparent  discomfort  and  tlie  vouhmtary  distortion  are 
quite  out  of  proportion  to  the  physical  evidences  of  injury  or 
disease. 

The  X-ray  in  Diagnosis. — ^Roentgen  pictures  are  of  far  more 
value  in  demonstrating  deformity  than  in  establishing  early  diag- 
nosis of  disease,  especially  of  the  hip  in  early  childhood,  when  so 
large  a  part  of  the  extremity  of  the  femur  is  cartilaginous;  the 
only  constant  indications  of  disease  being  atrophy  of  the  shaft 
of  the  femur  and  a  blurred  outline  "fogginess"  of  the  parts 
actually  involved.  ITie  pictures  are  of  value,  however,  in  show- 
ing the  destructive  effect  of  the  disease  on  the  head  of  the  femur 
or  acetabulum,  and  thus  giving  one  a  clearer  conception  of  the 
actual  condition  of  the  joint  than  would  be  possible  otherwise 
(Kg.  209).  In  older  subjects  it  may  be  possible  to  demonstrate 
the  presence  of  disease  in  the  interior  of  the  bone  by  this  means, 
but  in  any  event  Roentgen  pictures  are  of  value  only  when  in- 
terpreted by  knowledge  of  the  physical  signs. 

Method  of  Recording  a  Case.— The  record  should  contain  the 
general  history  of  the  patient  together  with  an  account  of  the 
more  important  symptoms,  and  of  the  treatment  that  may  have 
been  employed.  The  physical  examination  should  include  the 
wei^t  and  height  for  comparison  with  the  normal  standard,  and 
as  a  basis  on  which  to  judge  the  future  progress  of  the  case.  Then 
follows  a  brief  description  of  the  gait  and  attitude,  of  the  char- 
acter of  the  distortion,  if  it  be  present,  and  of  tlie  changes  from 
the  normal  contour.  If  restriction  of  motion  is  present,  its  causes 
are  stated  if  possible;  whether,  for  example,  it  is  due  to  simple 
muscular  spasm  or  in  part  to  adhesions  and  contractioas. 

The  presence  or  absence  of  heat  and  swelling,  of  abscesses, 
sinuses,  and  the  like  is  indicated.  If  there  is  actual  sliorteniiig 
of  the  limb  its  causes  and  distribution  should  be  stilted;  whether 
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it  is  the  result  of  simple  retardation  of  growth  or  of  elevation  of 
the  trochanter,  as  may  be  ascertained  by  N^laton's  line  and  by 
Bryant's  triangle. 

If  the  elevation  is  due  in  great  part  to  the  enlargement  of  the 
acetabulum,  while  the  upper  extremity  of  the  femur  remains 
fairly  normal  in  shape,  the  projection  of  the  trochanter  is  more 
noticeable,  and  the  distortion  of  the  lunb  in  adduction  is  greater, 
than  when  the  elevation  is  the  result  of  destruction  of  the  hea<l 
of  the  bone.  In  this  class  of  cases  Roentgen  pictures  are  of  ser- 
vice in  showing  the  actual  condition  of  the  joint  (Fig.  210). 

A  condensed  account  of  the  more  important  points  in  the 
physical  examination  may  be  presented  by  the  formula  used  at 
the  Hospital  for  Ruptured  and  Crippled,  as  follows:  R.A. — ^R.U. 
— R.T.— R.K.— R.C.— A.G.E.— A.G.F.— A.S.P.— L.A.— L.U.— 
L.T.— L.K.— L.C. 

"A"  indicates  the  distance  from  the  anterior  superior  spines 
to  the  internal  malleoli. 

"U,"  from  the  umbilicus  to  the  same  points. 

"T,"  "K/'  and  "C,"  the  circumferences  of  the  limb  at  the 
thighs,  knees,  and  calves. 

"A.G.E.,"  indicates  the  angle  of  greatest  extension. 

"A.G.F.,"  the  angle  of  greatest  flexion.  Thus  the  restriction 
of  the  range  of  anteroposterior  motion  at  the  hip  is  shown  by 
these  measurements. 

"A.S.P,"  is  the  transverse  diameter  of  the  pelvis  between  the 
anterior  superior  spines,  the  measurement  required  in  Lovett's 
table  for  ascertiiining  the  degree  of  lateral  distortion. 

If,  for  example,  the  record  reads: 

R.A.  18J— R.U.  20  — R.T.  11  — R.K.  83— R.C.  7}— A.G.E.  150— A.S.P.  7 
L.A.  18}— L.U.  2U— L.T.  101— L.K.  8J— L.C.  7J— A.G.F.    90 

it  would  show  at  a  glance  that  there  was  no  real  shortening,  that 
the  Umb  was  abducted  because  of  the  one  and  a  quarter  inches 
of  apparent  lengthening,  according  to  the  table,  the  equivalent 
of  10  degrees  of  abduction.  It  would  show  that  there  was  per- 
manent flexion  of  30  degrees  and  a  range  of  motion  between 
the  limits  of  flexion  and  extension  of  60  degrees,  as  compared 
with  the  normal  of  about  130  degrees. 

The  following  details  of  the  one  tliousand  cases  of  hip  disease 
investigated  for  me  by  Ashley  are  of  interest  as  illustrating  the 
character  of  the  cases  treated  at  the  Hospital  for  Ruptured  and 
Crippled: 
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The  Duration  of  Disease  when  Treatment  was  Begun. 


Three  months  or  leas 
Three  to  six  months 
Six  months  to  one  year 
One  year       .... 
Two  years     .... 
Three  years  .... 


396 

170 

80 

124 

76 

29 


Four  years    .... 
Five  years     .... 
From  five  to  ten  years 
From  ten  to  forty  years 


21 
17 
36 
16 


Not  stated 37 

1000 


The  Degree  of  Deformity  Present  on  First  Examination. 


No  deformity 
6  decrees  of  flexion 

10      

15  

20  

26  

30  

35  

40  

45  

50  


130 


69 
118 
32 
135 
56 
70 
41 


55  degrees  of  flexion 

60       

65        

70       

75       

80        

85        

90        

More  than  90      .      . 
Not  stated    . 


Restriction  of  Motion  at  First  Examination. 


10 
26 

8 

22 
2 

11 
1 

12 
1 

55 

1000 


Normal  motion 30 

A  range  of  motion  through  105  degrees 14 


90 
75 
60 
45 
30 
15 
6 


65 
49 
95 
67 

112 
95 

157 


No  motion 147 

Not  stated 169 


1000 
Attitude  op  the  Limb  at  First  Examination, 

Flexion  to  a  greater  or  less  degree 814 

No  flexion 130 

Not  sUted  56 

1000 
Other  Distortions  Recokded. 

Abduction 264 

Adduction 167 

External  rotation 166 

Internal      "        58 

Actual  Shortening  when  Treatment  was  Begun. 


K  inch 129 

H 

H 
1 

IK 
IH 

2 


L43 

2H    •• 

22 

2H    •• 

51 

3 

9 

3K     •• 

16 

3Vi     •• 

6 

9H     •• 

21 

2K  inches 6 

6 

2 

2 

2 


1 

416 

Shortening  absent  or  not  stated  in 684 

Abscess  not  present  in 105 
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Treatment. — The  principles  that  should  govern  the  treatment 
of  a  disease  are  best  indicated  by  the  study  of  cases  that  have 
received  no  treatment,  and  that  show,  therefore,  the  natural 
history  of  the  affection. 

A  characteristic  case  of  tuberculous  disease  of  the  hip-joint 
begins  insidiously.  It  causes  a  slight  limp  and  at  times  discom- 
fort and  pain.  In  the  early  stage  of  the  disease  there  is  a  slight 
flexion  of  the  limb,  usually  combined  with  abduction,  the  instinc^ 
tive  assumption  of  the  attitude  of  rest  As  the  disease  progresses 
the  limb  becomes  le^  capable  of  performing  its  proper  function; 
the  range  of  painless  motion  becomes  more  and  more  restricted, 
and  the  attitude  changes  to  one  of  increased  flexion  and  adduction, 
the  attitude  in  which  the  limb  is  best  protected  from  injury  and 
in  which  it  is  least  capable  of  performing  its  share  of  normal 
work.  Pain  is  more  constant,  abscess  is  often  present,  and  the 
constitutional  effects  of  a  depressing  disease  may  be  apparent. 
This  progression  of  symptoms  and  attitudes  is  so  fairly  constant 
that  hip  disease  was  in  former  times  often  divided  into  stages  corre- 
sponding to  tliese  early  and  later  manifestations  of  its  effects. 
When  the  limb  has  reached  the  position  of  greatest  protection, 
when  motion  which  at  first  was  limited  only  by  the  involuntary 
spasm  of  the  muscles  that  are  now  atrophied,  is  restricted  by 
adhesioas  and  contractions,  pain  often  ceases  to  be  a  trouble- 
some symptom,  the  general  health  improves,  and  effective  repair 
begins.  During  the  progressive  stage  erosion  of  the  opposing 
surfaces  of  the  joint  has  advanced,  always  more  rapidly  at  the 
points  of  mutual  pressure  and  friction,  the  upper  and  inner  sur- 
face of  the  head  of  the  femur  and  the  upper  margin  of  the  acetabu- 
lum, and  here  the  disetise  remains  active  while  repair  progresses 
at  tlie  points  which  have  been  relieved  from  irritation.  Thus 
in  many  instances  the  upper  margin  of  the  acetabulum  is  de- 
stroyed and  a  subluxation  of  the  femur  takes  place  (Rg.  198),  a 
displacement  favored  by  the  attitude  of  flexion  and  adduction, 
and  inducted  by  muscular  spasm  and  by  pressure  upon  the  limb. 
In  some  instances  there  is  complete  displacement,  and  when  the 
diseased  parts  are  thus  separated  from  one  another  by  this  form 
of  pathological  dislocation  relief  of  symptoms  and  practical  re- 
covery may  quickly  follow,  although  sinuses  leading  to  areas 
of  local  disease  or  to  fragments  of  necrosed  bone  may  persist  for 
many  years. 

Nature's  cure  of  hip  disease  implies  recovery  with  a  shortened 
and  distort^nl  limh,  a  final  result  which  is  common  enough  even 
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when  treatment  has  l>een  employed  to  explain  the  popular  con- 
ception of  what  hip  disease  entails  (Fig.  207). 

As  has  been  stated,  it  was  customary  in  former  years,  when 
treatment  was  neglecte*t  or  less  efBcient  than  at  the  present  time, 
to  speak  of  a  first,  second,  and  third  stage  of  hip  disease,  corre- 
sponding to  the  character  of  the  deformity,  but  early  or  later 
stage  as  use<l  by  the  writer  refers  ti]*  tire  inception  and  progresiHion 
of  the  local  patfiological  process,  not  ti>  the  distortion  of  the  limb. 

There  are  many  case^  of  hip  disease  in  which  the  primary  focus 
in  tlie  head  of  the  bone  is  so  limiteil  in  extent  that  perfect  func- 
tional cure  may  result  under  any  form  of  treatment,  or  r»on-treat- 
ment  even.  And  there  are  otliers  in  which  the  disease  is  of  such 
a  destructive  character  that  the  result  must  l»e  dtsiistrous  in  spite 
of  treatment  But  there  can  be  no  doubt  that  by  early  diagnosis 
and  by  efficient  protectiem  prolonged  suffering  may  be  prevented, 
tiiat  useful  function  may  be  preservetl,  which  would  otherwise 
have  been  lost 

The  object  of  treatment  is  to  pnsvent  the  symptoms  and  the 
effects  of  the  disease  that  have  been  outlined  as  characteristic  of 
the  untreated  cases.  To  relieve  the  pain  tliat  depresses  the 
vitality  of  the  patient.  To  relieve  the  muscular  spasm  that 
induces  disti>rtion  of  the  limb,  and  that  stimulates  the  activity 
of  the  destructive  process  by  increasing  the  pressure  and  friction 
of  the  iliseased  surfaces  of  the  opposing  bones.  To  correct  and 
to  prevent  deformitj*  and  to  prevent,  as  far  as  may  l>e  by  lessen- 
ing the  pressure  and  by  restraining  motion,  the  upward  dis- 
placement of  the  femur  that  causes  irremediable  distortion. 

There  are  cases  in  which  radical  removid  of  the  diseased  parts 
may  be  indicate*!,  and  there  are  times  when  acute  swiptoms  may 
recjuire  absolute  rest  of  tlie  patient.  But  in  the  management  of 
a  chronic  tul>erculous  disease,  throughout  the  perioil  of  yefu*s  that 
may  elapse  before  cure  is  accoinplished,  the  primary  require- 
luents  of  the  treatment  that  have  been  indicated  must  he  met,  as 
far  85  may  be,  by  appliances  that  allow  exercise  in  the  open  air. 

Mechanical  Treatment. — llie  most  effective  treatment  of  a  dis- 
easc^i  joint  is  that  which  assures  it  the  most  perfect  rest  ami  pro- 
tection. If  the  disease  is  in  the  earliest  stage  and  confined  to  the 
interior  of  the  bone,  rest  offers  the  most  favorable  condition  for 
repair  and  for  preservation  of  the  joint.  If  the  disease  is  fur- 
ther advanced,  complete  rehef  of  function  affords  an  opportunity 
for  nature  to  check  its  progress  and  \o  preserve,  it  may  be,  a 
part  of  the  joint  frou)  invajsion.     If  the  joint  is  already  involved, 
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rest  oflFers  the  best  opportunity  for  repair  by  preventing  friction 
that  stimulates  the  progress  of  the  disease  and  increases  its  de- 
structive effects.  Whatever  checks  or  retards  the  progress  of 
the  disease  correspondingly  reh'eves  its  symptoms  and  prevents 
constitutional  depression  and  thus  preser\'es  the  vital  resistance, 
both  local  and  general,  upon  which  the  cure  of  the  disease  ulti- 
mately depends.  Rest  of  a  diseased  joint  of  the  lower  extremity 
necessitates  splinting,  stilting  and  traction. 

Splinting  naturally  signifies  the  fixation  that  may  be  attained 
by  the  application  of  a  splint,  extending  a  sufficient  distance  on 
either  side  of  the  part  to  be  fixed. 

Stilting — the  elevation  of  the  foot  from  the  ground  so  that 
jar  and  pressure  on  the  diseased  articulation  may  be  removed. 

Traction — ^a  sufficient  force  exerted  upon  the  limb  to  over- 
come and  to  control  the  spasmodic  action  of  the  muscles. 

The  knee-joint,  the  junction  of  two  levers  of  similar  size  and 
function,  may  be  easily  controlled  or  placed  at  rest  by  means  of 
apparatus.  But  the  hip-joint  is  a  ball  and  socket  joint  which 
allows  free  motion  in  many  directions,  and,  being  the  junction  of 
the  body  and  the  limb,  two  segments  of  different  size  and  func- 
tion, it  is  especially  difficult  to  control.  For  this  reason  as  much 
as  any  other,  perhaps,  the  treatment  of  hip  disease  has  been 
the  sul)ject  of  controversy  for  many  years.  And  even  at  the  pre- 
sent time  one  can  hardly  describe  the  treatment  of  hip  disease 
adequately  without  contrasting  tlie  methods  of  treatment  that 
are  in  common  use. 

Such  an  exposition  should  begin  naturally  with  a  description 
of  what  has  long  been  known  as  the  American  treatment,  in 
which  traction  ha,s  always  occupied  the  most  important  place. 

The  Traction  Hip  Splint. — ^The  traction  hip  splint  consists  of  a 
pelvic  band  and  an  upright.  The  pelvic  band  is  made  of  sheet 
steel  about  an  eighth  of  an  inch  in  thickness  and  one  and  one- 
eightli  inches  in  width,  sufficiently  strong  to  support  the  weight 
of  the  body  without  yielding,  bent  into  a  U-shape  to  conform  to 
tlie  pelvis,  but  wi<ie  enough  to  cause  no  anteroposterior  pressure. 
As  '^Faylor  puts  it,  there  should  be  room  enough  for  the  pelvis  to 
move  freely  in  it.  This  band  embraces  about  three-quarters  of 
the  pelvis  at  a  point  just  above  the  trochanter.  It  is  covered 
with  leather,  and  is  provided  with  a  strap  to  complete  the  cir- 
cumference. Upon  the  pelvic  band  four  buckles  are  placed 
for  the  attachment  of  the  perineal  bands.  The  two  buckles  on  the 
front  band  are  placed  directly  above  the  attachments  of  the  ad- 
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ductor  muscles,  on  either  side  of  the  genitals.  Behind,  the  buckles 
are  placed  much  farther  apart,  somewhat  to  the  outer  side  of 
each  ischial  tuberosity,  upon  which,  in  great  part,  the  weight 
of  the  body  is  to  be  supported.  The  pelvic  band  is  bolted  firmly 
to  the  upright  at  a  slight  inclination,  corresponding  to  the  inclina- 
tion of  the  pelvis.  The  upright  extends  from  the  top  of  the  tro- 
chanter to  two  or  more  inches  below  the  sole  of  the  foot.  It  may 
be  made  in  one  piece  or  in  two  sections  overlapped  and  attached 


Fxo.  212 


Fxo.  213 


Fig.  214 


l4 


Th«  traction  hip  splint,  with  overlapping  upright  and  windlass,  ut»ed  at  the  BoHion 
Children's  Hospital.     (Bradford  and  Lovett.) 

to  one  another  by  screws,  to  allow*  for  adjustment  (Fig.  213). 
It  is  turned  inward  at  a  right  angle  below  the  foot  and  is  shod 
with  leather  or  rubber.  The  foot-piece  may  be  provided  with 
a  windlass  (Fig.  212),  or  the  traction  may  be  made  by  simple 
straps  attached  on  either  side  (Fig.  218).  At  about  the  middle 
of  the  upright  is  placed  a  support  of  light  steel,  which  is  provided 
with  a  broad  leather  strap  for  the  purpose  of  fixing  the  thigh  to 
the  brace  and  supporting  the  knee.  In  some  braces  a  second 
similar  support  is  placed  at  the  upper  part  of  the  stem;  in  others 
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the  knee  is  supported  only  by  a  broad  leather  pad  which  covers 
its  inner  surface  and  is  attached  to  a  cross-piece  on  the  upright 
by  straps,  as  in  the  Taylor  brace.  In  the  Taylor  brace,  which 
has  served  as  a  model  for  all  similar  appliances,  the  upright  is  a 
steel  tube  into  which  slides  a  rod,  supporting  the  foot  part  of  the 
brace,  the  two  parts  being  joined  with  a  rack-and-pinion  attach- 
ment and  lo(*k,  so  that  the  brace  may  be  lengthened  or  shortened 
by  means  of  a  key  (Fig.  217). 

Traction  Plasters. — Traction  upon  the  limb  is  made  by  adhesive 
plaster,  preferably  that  known  as  moleskin  (yellow)  plaster,  which 
is  far  less  irritating  to  the  skin  than  rubber  piaster. 

These  plasters  should  l)e  cut  into  a  shape  corresponding  to  the 
lateral  aspect  of  the  thigh  and  leg,  thus:  wide  above  and  narrow 
below,  reaching  from  the  trochanter  on  the  outer,  and  from  the 
pul>es  on  the  inner  side,  to  the  malleoli  (Fig.  238).  The  lower 
ends  are  reinforced  by  a  second  layer  of  plaster  and  to  them 
buckles  are  attached.  The  plasters  are  then  applied  to  the  limb 
and  are  held  in  place  by  a  bandage  which  is  smoothly  applied 
and  then  sewed,  to  prevent  disarrangement.  The  object  of  the 
bandage  is  primarily  to  assure  the  adhesion  of  the  plaster  and 
secondarily  to  keep  it  clean.  It  can  be  replaced  by  a  properly 
fitted  covering  of  stockinette  or  by  a  stocking  leg. 

Another  method  of  applying  the  plaster,  designed  to  obtain 
a  better  liold  upon  the  h*mb,  is  that  devised  by  Taylor,  and  de- 
scribed by  him  as  follows:  "The  first  important  object  is  to 
seize  the  leg  in  such  a  manner  as  to  exert  against  it  an  unyielding 
force.  This  should  be  done  in  such  a  manner  as  will  not  interfere 
with  the  circulation,  nor  injure  the  knee,  by  unetjual  strain  either 
l)elow  or  above  it.  In  other  words,  the  whole  leg  should  be  graspetl 
in  such  a  manner  that  the  knee  will  be  supported.  It  may  be 
done  as  follows:  A  strip  of  adhesive  plaster,  long  enough  to  reach 
from  the  waist  to  the  foot,  and  from  three  to  five  inches  wide  at 
the  upper  and  about  one-third  that  width  at  the  lower  end,  is  taken 
and  cut  into  five  tails,  as  shown  in  the  ac^companjing  illustration 
(Fig.  215).  A  piece  fnmi  four  to  six  inches  long  is  cut  from  the 
centre  tail  and  arldtnl  to  the  lower  end  to  strengthen  it;  and,  if 
the  patient  he  strong,  one  or  two  more  pieces  are  laid  on  the  same 
place,  when*  a  buckle  is  attache<l.  Two  similar  straps  are  pre- 
pared, one  for  the  inside  and  one  for  the  outside  of  the  leg,  and 
laid  against  the  lateral  asjKK'ts  of  the  leg,  the  ends  with  the  buckles 
l)eginning  about  two  inches  above  the  internal  and  external  mal- 
leoli, and  the  centre  tails  rcat^hing  the  entire  length  of  the  leg 
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and  thigh,  to  the  perineum  inside  and  the  trochanter  on  the  outside. 
The  lower  strips  or  tails  are  then  wound  spirally  around  the  leg 
to  the  pelvis  and  afterward  the  other  two  pairs  of  tails,  which  are 
cut  down  to  just  above  the  knee,  are  also  wound  about  the  thigh 
in  the  same  manner.  When  completed  the  thigh  is  involved  in 
a  network  of  strips  of  adhesive  plaster,  which  act  equally  and 
without  pressure  on  the  whole  surface.    The  leg  has  about  one- 


Fio.  215 
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C  F.  Taylor's  method  of  applying  adhesive  plaster. 

fourth  of  the  attachments,  and  the  thigh  three-fourths,  which  is 
found  to  be  the  right  proportion  to  protect  the  knee  equally  from 
compression  or  strain.  A  few  turns  of  the  roller  bandage  are 
then  made  around  the  ankle  just  under  the  lower  ends  of  the  straps, 
which  serves  as  a  protection  to  the  flesh  under  the  buckles,  and 
then  it  is  continued  over  the  straps  on  the  whole  leg.  Thus 
prepared,  the  patient  is  ready  for  the  splint"  (Fig.  216). 

At  the  Boston  Children's  Hospital  the  lower  ends  of  the  ad- 
hesive straps  terminate  in  tapes  that  extend  below  the  foot  for 
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attaelmient  to  the  windlass,  which  is  used  with  the  cheaper  form 
of  brace. 

Perineal  Bands. — Periiaeal  bands  are  made  by  covering  a  firm^ 
wide,  unyielding  band  of  webbing  with  several  folds  of  blanket 
or  similar  material  and  then  binding  it  smoothly  with  canton 

flannel.  These  are  made  in  different 
lengths  and  sizes,  as  may  be  required. 
The  "High  Shoe/ —The  best  and 
lightest  material  for  raising  the  shoe 
worn  on  the  sound  foot  to  corres- 
pond with  the  brace  is  cork,  and  the 
ordinary  thickness  is  two  and  a  half 
inches.  A  good  and  cheap  substitute 
may  be  made  of  light  wood  provided 
with  a  leather  sole,  and  in  certain 
cases  a  patten  of  metal  may  be  used. 
The  Application  of  the  Traction  Hip 
Splint. — The  traction  brace  is  ap- 
plied in  the  following  manner: 

The  patient  Ijing  upon  his  back, 
the  pelvic  band  is  first  adjusted  and 
is  strapped  about  the  body.  The 
perineal  supports  are  then  draiiMi 
firmly  into  place  so  that  pressure  on 
the  upright  does  not  move  the  pehic 
band  from  its  proper  position,  just 
above  the  trochanter.  The  brace  is 
then  pushed  upward  against  the  re- 
sistance of  the  perineal  bands,  while 
the  limb  is  at  the  same  time  drawn 
downwiird  and  is  fixed  by  attaching 
the  straps  to  the  buckles  at  the  ends 
of  the  adhesive  plasters.  If  the  brace 
is  provided  mih  a  windlass  or  ratchet,  furtlier  traction  is  apphed 
to  the  point  of  tolerance  by  means  of  the  key,  care  being  taken  in 
adjusting  the  brace  that  it  does  not  project  so  far  below  the  foot  as 
to  more  than  equal  the  extra  length  pro\ided  by  the  high  shoe  on 
the  sound  side.  The  knee  band  is  then  adjusted  and  in  many 
instances  a  strap  is  placed  about  the  ankle  and  the  brace  to  assure 
greater  security.  The  shoe  is  then  put  on,  the  leg  clothing  is 
drawn  over  the  brace,  and  the  patient  is  allowed  to  stand.  If  in 
walking  the  patient  is  inclined  to  dlt  the  foot  downwaid  and  to 


The  orism&t  trnctbD  hip  bnkoe  pro- 
vided with  aD  iibdu€ti<9Q  screw  &nd  a 
vtmp  to  n^uiate  the  inoliiuition  of 
ibe  polvic  band  on  the  upiisht. 
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bear  the  weight  on  the  toe,  a  strap  is  attached  to  the  middle  of 
the  foot-fHece  and  fastened  to  a  buckle  on  the  heel  of  the  shoe 
with  sufficient  tension  to  hold  the  foot  in  the  horizontal  position. 
By  means  of  this  brace  the  weight  is  borne  entirely  upon  the 
perineal  bands;  thus  the  joint  is  relieved  from  pressure  and  from 
jar.  The  perineal  bands  should  be  accurately  adjusted  to  pass 
upward  in  front,  parallel  to  one  another  on  either  side  of  the 

Fig.  218 
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The  Judaon  braoe.    This  ha*  but  on*  p«riiiaAl  b«nd,  and  the  upright  is  bolted  finnly 
to  the  pelvio  band. 

genitals,  in  order  to  avoid  pressure  on  the  inner  borders  of  the 
thi^;  while  behind  they  turn  diagonally  outward  in  order  to 
pass  over  Ae  tuberosities,  which  are  best  adapted  for  weight 
bearing. 

In  tke  original  Taylor  hip  brace  the  pelvic  band  is  bolted  to 
the  upright  in  a  manner  to  allow  anteroposterior  motion,  and  the 
inrfmation  of  the  pelvic  band  is  regulated  by  a  strap  attached 
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to  the  upright  for  better  adjustment  (Fig.  217),  when  the  limb 
is  flexed  to  a  marked  degree.  This  brace  has  been  modified  by 
Taylor  by  shortening  and  changing  the  shape  of  the  pelvic  band 
for  the  use  of  but  one  perineal  support  (Fig.  252);  and  a  similar 
form  of  brace  is  used  by  Judson.  The  :diortened  pelvic  band 
lessens  the  restraint  of  the  brace  upon  the  motion  of  the  limb, 
and  seems  to  offer  little  compensating  advantage. 

Before  the  traction  brace  is  used  in  ambulatory  treatment, 
distortion  of  the  limb,  if  it  be  present,  should  be  reduced;  or  if  the 
disease  is  particularly  acute,  preliminary  rest  in  bed  until  the 
subsidence  of  the  symptoms  is  advisable. 

The  Redaction  o!  Deformity  by  Means  of  fhe  Tnustion  Brace. — Tbit 
patient  lies  in  bed  upon  a  firm  mattress;  the  distorted  limb  is 
then  raised  to  slightly  more  than  a  sufficient  angle  to  relax  the 

Fia.  210 


The  reduotioD  of  flexion  by  means  of  the  traction  hip  splint.     (C  F.  Taylor.) 

contracted  muscles  and  to  straighten  the  lumbar  lordosis;  it  is 
then  abducted  or  adducted  if  necessary  until  the  level  of  the 
pelvis  is  restored.  The  pelvic  band  is  made  to  conform  to  this 
greater  relative  inclination  of  the  pelvis  by  lengthening  the  pos- 
terior strap;  the  brace  is  then  applied,  the  limb  being  held  in 
the  attitude  of  deformity  by  a  sling  or  support  (Fig.  219),  and 
as  much  traction  as  the  patient  can  tolerate  is  exerted  by  length- 
ening the  upright.  The  direct  traction  exerted  by  the  brace  may 
be  reinforced  by  means  of  a  cord  running  over  a  pulley  at  the 
foot  of  the  bed,  in  the  line  of  the  brace,  to  which  a  weight  of  ten 
or  more  pounds  (Fig.  220)  is  attached.  Thus  the  pressure  of 
the  perineal  bands  is  somewhat  lessened.  Efficient  traction  will 
quickly  reduce  recent  deformity  caused  by  muscular  contraction, 
and  as  this  is  lessened  the  position  of  the  limb  is  correspondingly 
changed  until  it  lies  extended  and  parallel  with  its  fellow.     If 
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adduction  be  combined  with  flexion  the  perineal  band  on  the 
side  opposite  to  the  disease  is  tightened  from  time  to  time,  or  a 
direct  push  against  the  opposite  adductor  region  is  exerted  by 
means  of  a  bar  attached  to  the  brace  opposite  the  knee  (Fig, 
248).  In  ordinary  case^  the  deformity  may  be  reduced  by  this 
means  in  from  two  to  six  weeks* 

The  brace  should  be  woni  day  and  night.  The  perineal  bands 
may  be  loosened  at  times  to  allow  for  bathing  the  skin  with  alcohol 
and  for  powdering,  in  order  that  the  skin  may  be  kept  diy;  but 
at  such  times,  if  the  disease  be  acute,  manual  traction  should  be 
made  until  the  brace  has  been  readjusted.  The  adhesive  plasters, 
if  of  moleskin,  may  often  remain  in  position  for  three  months 
or  longer.  When  they  are  removed  the  limb  is  gently  bathed 
with   alcohol.     Excoriations   are   unusual    imless   rubber   plaster 
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A  roetboii  of  reducing  flexion  in  hip  diBeoso.  Tho  bmce  i«  adjiiBtod  to  the  «tigle  of  de- 
formity, wad  is  addition  to  the  direct  traction  of  tbe  apparatiu  wei^tt  are  attached  to  the 
btaoe  itaell.  l&  th«  aiuitration  count«T^traction,  by  meana  of  pedneal  buida  attached  to 
the  bead  of  the  bed,  is  ibowti. 

is  used.  If  the  skin  is  abrades!  the  part  should  be  powdered 
with  boracic  acid  antl  protected  from  the  plaster  by  a  layer  of 
gauze. 

The  Relatfve  Efficiency  of  the  Traciion  Hip  Splint.— 
Id  analyzing  the  action  of  this  brace  it  is  e\ident  at  once  that  it 
is  thoroughly  effective  as  a  stilt.  It  is  effective  as  a  traction 
appliance,  in  the  sense  of  relieving  muscular  tension,  in  direct 
proportion  to  the  care  that  is  exercised  in  its  adjustment.  Trac- 
tion by  this  appUance  may  be  made  constant  and  effective^  even 
to  the  point  of  pnictical  fixation  while  the  patient  is  in  bed,  or 
when  crutches  are  used,  in  ambulatory  treatment.  But  when 
the  apparatus  is  used  as  a  walking  brace,  as  was  designed  by  its 
inventor,  constant  traction  is  not  exerted,  for  the  traction  straps 
alternately  relax  and  tighten  when  the  weight  of  the  body  falls 
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upon  and  leaves  the  brace  in  walking.  When  the  brace  is  off 
the  ground  the  joint  is  subjected  to  the  traction  that  the  brace 
exerts,  plus  its  weight,  as  contrasted  with  cessation  of  traction 
and  the  relief  from  the  weight  when  the  brace  supports  the  body 
at  the  alternate  step.  Thus  the  critics  of  the  brace  assert,  in 
somewhat  exaggerated  language,  that  it  exercises  a  pumping 
action  on  the  joint.  As  a  matter  of  fact,  the  observation  of  patients 
under  treatment  by  this  method  will  show  that  little  actual  trac- 
tion is  exerted  in  the  ordinary  cases;  that  the  so-called  traction 
really  serves  principally  for  the  adjustment  of  the  brace,  which 
by  its  weight  exercises  a  certain  intermittent  traction  during 
locomotion.  The  hold  of  the  encircling  band  upon  the  pelvis 
assures  a  considerable  restriction  of  motion;  but  whatever  splint- 
ing action  it  may  have  depends  upon  the  degree  of  traction,  which 
is  never  effective  enough,  however,  to  prevent  a  ceirtain  amount 
of  motion;  according  to  the  experiments  of  Lovett,  a  range  of  at 
least  35  degrees  even  when  the  brace  is  properly  adjusted.^ 

The  fact  must  be  borne  in  mind  that  the  traction  hip  splint 
was  not  intended  to  be  a  fixation  or  splinting  apjdiance.  On  the 
contrary,  Davis,  its  inventor;  Taylor,  who  changed  it  into  a  practi- 
cable form,  and  Sayre,  who  further  modified  it,  each  bdieved 
that  motion,  except  when  the  joint  was  fixed  by  muscular  spasm, 
was  desirable,  and  the  brace  was  designed  to  permit  it,  the  trac- 
tion preventing  friction. 

Motion  A\ithout  friction  in  this  sense  would  seem  to  imply  the 
actual  separation  of  the  femur  from  the  acetabulum,  or  distrac- 
tion as  distinct  from  traction.  That  actual  distraction  is  pos- 
sible at  the  hip-joint  both  in  health  and  disease  is  proved  by 
the  experiments  of  Brackett'  and  by  those  of  Bradford  and 
Lovett.  These  experiments  show  that  a  traction  force  from  ten 
to  twenty  pounds  is  required  to  cause  one-eighth  to  one-quarter 
of  an  inch  of  actual  lengthening  of  the  limb,  even  in  childhood. 
It  is,  therefore,  to  say  the  least,  unlikely  that  the  feeble  and  intei^ 
mittent  traction  exerted  by  a  hip  splint,  when  used  as  an  ambu- 
latory support,  can  be  sufficient  to  separate  the  bones  from  one 
another  and  thus  to  allow  motion  without  friction  as  was 
originally  claimed  for  this  apparatus. 

At  the  present  time  the  theory  that  motion  of  a  joint  which  is 
actually  diseased  is  of  l)enefit,  or  even  that  it  is  harmless,  has 

1  R.  W.  Lovett,  New  York  Medical  Journal,  August  8,  1891 . 

'^  Drackett,  Transact ionn   American    Orthopedio    Association,   vol.    ii.     Bradford   and 
Lovott.  New  York  Medical  Journal,  August  4,  1894. 
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few  supporters  even  among  those  who  use  the  traction  brace 
exclusively.  On  the  contrary^  the  motion  that  cannot  be  prevented 
is  excused  because  of  the  practical  efficiency  of  the  brace  and 
because  it  is  believed  that  no  more  effective  protection  can  be 
attained  by  any  other  method  of  ambulatory  treatment. 

In  all  acute  cases  a  period  of  rest  in  bed  with  traction  to  the 
point  of  actual  distraction  is  advised.  When  ambulation  is 
resumed  the  braced  limb  is  made  pendent  by  means  of  the  high 
shoe  and  cnitches,  so  that  uninterrupted  traction  may  still  be 
exerted,  and  the  brace  is  only  used  as  a  supporting  appliance 
when  the  symptoms  indicate  that  the  disease  is  quiescent. 

As  has  been  stated,  treatment  by  the  long  traction  brace,  by 
means  of  which  motion  without  friction  was  at  one  time  claimed 
to  be  possible,  and  in  which  traction  is  the  distinctive  feature,  is 
sometimes  called  "The  American  Treatment  of  Hip  Disease." 
In  this  sense  the  direct  splinting  of  the  joint  without  traction »  by 
means  of  the  Thomas  brace,  might  be  called  in  distinction  '*The 
English  Treatment." 

The  Thomas  Treatment  of  Hip  Disease. — H.  O.  Thomas/  of 
Liverpool,  \\Titing  at  a  time  when  in  America  it  was  generally 
believed  that  motion  was  essentia!  to  the  well-being  of  a  diseased 
joint,  and  when  fixation  was  supposed  to  predispose  to,  or  to 
actually  induce,  anchylosis,  states  "that  continuity  of  exten- 
sion f€T  se  is  not  a  remedy  in  hip-joint  disease;  in  its  appli- 
cation it  involves  unavoidably  a  fractional  degree  of  fixation 
which  is  suflScient  to  mask  the  evil  of  this  ridiculous  mal- 
practice." 

The  conclusions  on  which  his  treatment  is  founded  are  these: 
**The  main  obstacle  to  the  cure  of  an  inflamed  joint  is  the  friction 
and  pressure  of  its  surfaces;  consequently  the  attainment  of  rest, 
that  is  of  immobility  of  the  articulation,  ought  to  be  the  principle 
which  should  guide  the  treatment.  Pressure  and  concussion  are 
less  to  be  feared  than  friction.  Effectual  rest  can  only  be  ob- 
tained by  mechanical  treatment,  and  for  this  purpose  the  appli- 
ances which  I  here  recommend  are  effectual  The  more  an 
inflamed  joint  is  moved  the  stiff er  does  it  become;  while 'the  more 
effectually  it  is  fixed,  the  sooner  and  the  more  completely  is  its 
capability  of  movement  restored.  To  ensure  permanency  of 
cure  the  control  should  be  maintained  for  a  period  beyond  the 
time  when  resolution  has  taken  place.    This  prolonged  arrest  of 
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a  joint's  movements,  for  even  an  unnecessarily  long  period,  I 
have  never  found  to  do  harm." 

The  splint  used  by  Mr.  Thomas  to  carry  out  these  principles 
effectively  is  described  by  him  substantially  as  follows: 

A  flat  piece  of  malleable  iron,  three-quarters  of  an  inch  wide 
and  three-sixteenths  of  an  inch  thick  for  children,  and  one  inch 
by  one-quarter  inch  for  adults,  long  enough  to  extend  from  the 
lower  angle  of  the  scapula  to  the  middle  of  the  calf,  forms  the 


Fxo.  221 


Fig.  222 


The  splint  in  its  sim- 
plest form,  not  yet  pad- 
ded or  covered.  (Rid- 
ion.) 


The  Thomas  hip  splint,  covered  and  fitted  with  shoulder  straps. 
(Ridlon  and  Jones.) 

upright.  This  is  fitted  to  the  body  of  the  patient, 
passing  from  the  lower  angle  of  the  scapula,  in 
a  perpendicular  line,  downward,  over  the  lumbar 
region,  across  the  pelvis,  slightly  external,  but 
close  to  the  posterior  spinous  process  of  the  ilium 
and  the  prominence  of  the  buttock,  along  the 
course  of  the  sciatic  nerve  to  a  point  slightly  ex- 
ternal to  the  calf  of  the  leg.  It  must  be  care- 
fully modelled  to  this  track.  The  lumbar  por- 
tion of  the  upright  must  be  invariably  almost  a  plane  surface,  but 
it  must  be  twisted  slightly  on  its  long  axis  at  the  junction  of  the 
upper  and  middle  third,  so  that  the  anterior  surface  of  the  lower 
part  may  look  slightly  outward  to  correspond  to  the  contour  of 
the  buttock  and  thigh.  A  second  and  double  bend  is  made  in 
the  upright  at  the  point  where  it  passes  the  buttock,  so  that  the 
thigh  part  lies  on  a  slightly  higher  plane  than  the  body  part,  but 
parallel  with  it.  The  upright  is  then  provided  with  chest,  thigh, 
and  leg  bands  (Fig.  221). 

The  chest  band  is  of  hoop  iron,  one  and  a  half  inches  in  width 
by  one-eighth  of  an  inch  in  thickness.  This  is  bent  into  an  oval 
to  correspond  with  the  shape  of  the  chest,  being  four  inches  less 
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than  tlie  circumference  at  this  point  if  the  patient  is  an  a*lult, 
and  of  a  corresponding  size  for  a  child.  It  is  riveted  to  the  upper 
extremity  of  the  brace,  so  that  one- third  of  its  length  shaU  be  on 
tbe  side  corresponding  to  the  diseased  joint  and  two-thirds  on  the 
other.  The  thigh  band  and  leg  l>«nd  are  of  similar  material, 
three-quarters  by  one-eighth  of  an  inch  in  size.  Tlie  thigh  band, 
in  length  equal  to  h^^o-thirds  of  the  circumference  of  the  thigh, 
is  fastened  to  the  upright  at  a  point  one  to  two  inches  below  the 
buttock,  and  the  calf  band,  equal  in  length  to  half  the  circum- 
ference of  the  leg  at  the  calf,  is  rivete<l  to  the  lower  extremity  of 
the  brace.     Both  the  tliigh  and  leg  bands  are  attaches]  to  the 
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M«iluKi  of  ohAQ^xic  tba  line  of  pressure  on  the  skin  from  the  ThomAi  hip  spliiit  by 
dm  wins  ihe  ttaauaa  to  ono  aide,     (Ridlon  and  Jonas.) 

braee  at  points  slightly  to  tlie  inner  side  of  tlie  centre,  so  that  the 
outer  arm  of  each  band  is  somewhat  longer  than  the  inner.  The 
brace  is  paddetJ  w^tli  thin  boiler  felt  and  is  covereil  smoothly  with 
basil  leather.  In  fitting  the  brace  to  the  patient  the  long  part  of 
the  chest  band  should  be  made  to  hug  the  body  closely,  while 
the  short  arm  should  be  somewhat  away  from  it  The  anterior 
surface  of  the  thigh  part  of  the  upright  should  have  a  perceptible 
outwaitl  twist  and  should  be  somewliat  on  the  inner  side  of  the 
popliteal  space.  Thus  the  instrument  is  preventcfl  from  rota- 
ting outwmrrl  and  becoming  a  side  splint.     The  chest  band  is 


346  ORTHOPEDIC  SUBOEBT 

closed  with  a  strap  and  buckle;  it  is  suspended  by  shoulder  straps, 
and  the  leg  between  the  two  bands  is  attached  to  the  brace  by 
means  of  a  flannel  bandage.  Ridlon  states  that  in  practice  this 
bandage  is  usually  replaced  by  a  strip  of  basil  leather  passed 
across  the  front  of  the  limb  close  down  to  the  upper  border  of 
the  patella,  thence  backward  and  downward  to  the  stem  of  the 
splint  and  pinned  to  the  covering,  so  that  the  resistance  to  the 
downward  working  of  the  brace  is  borne  by  the  quadriceps  femoris 
muscle.  The  ordinary  shoulder  straps  may  be  replaced  by  a 
single  bandage  looped  about  the  upper  part  of  the  stem  (Fig.  223). 
This  bandage  is  twisted  for  a  length  of  about  six  inches,  then 
separated,  the  ends  being  carried  over  the  shoulders,  are  passed 
through  holes  in  the  corresponding  ends  of  the  chest  band,  where 
they  are  knotted,  and  finally  the  two  ends  are  tied  to  one  another, 
completing  the  circumference  of  the  chest  band. 

This  brace  is  fitted  by  the  suigeon  directly  to  the  patient's 
body  as  he  stands  erect.  If  the  limb  is  already  flexed  the  foot 
is  raised  by  blocks  until  the  lumbar  lordosis  is  straightened;  the 
brace  is  then  bent  to  fit  the  angle  of  deformity  and  is  applied  in 
the  usual  manner. 

The  brace  is  made  of  iron  because  it  is  less  elastic  than  steel, 
and  because  it  can  be  more  easily  twisted  by  wrenches.  It  must 
be  heavy  and  strong  in  order  to  splint  the  part  effectively,  and 
it  can  only  be  an  effective  splint  when  it  is  fixed  in  its  proper 
position  and  exercises  direct  pressure  upon  the  hip-joint.  In 
cases  in  which  the  brace  has  been  property  adjusted  a  deep 
furrow  should  appear  in  the  buttock  directly  over  the  neck  of  the 
femur.  Once  fitted  to  the  patient  it  is  changed  only  at  infrequent 
intervals  and  always  by  the  surgeon,  who  is  particulariy  careful 
not  to  move  the  limb  during  the  active  stage  of  the  disease. 

The  double  Thomas  hip  splint  is  made  by  joining  two  single 
splints.  These  are  riveted  to  the  chest  band  above  and  are  con- 
nected at  the  lower  ends  by  a  crossbar  unless  the  brace  is  to  be 
used  in  the  reduction  of  deformity.  Care  must  be  taken  that 
the  uprights  pass  to  the  outer  side  and  not  directly  over  the  poste- 
rior superior  spines  of  the  ilium. 

The  Redaction  of  Deformity  by  the  Thomas  Method. — ^Preferably 
in  the  treatment  of  children  the  double  brace  is  applied,  the  sound 
limb  being  fixed  in  the  extended  position  while  the  flexed  Umb  is 
supported  by  the  other  arm  of  the  brace,  bent  to  the  angle  of 
deformity.  The  patient  is  confined  to  the  bed  and,  as  the  mus- 
cular spasm  relaxes  under  the  influence  of  enforced  rest,  the  brace 
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is  straightene*]  slightly  by  wrenchea  from  time  to  time,  at  a  point 
opposite  the  joints  to  conform  to  the  improved  position  until 
symmetry  is  restorei^l*  In  resistant  cases  this  gradual  relaxation  is 
hastened  by  straightening  the  brace  somewhat  at  intervals,  to 
which  the  attached  limb  must  conform — ^a  gradual  forcible  reduc- 
tion of  deformity*  According  to  Rid  Ion  and  Jones,  the  flexed 
limb  is  often  forced  to  conform  to  the  straight  brace  by  a  tem- 
porary exaggeration  of  the  lumbar  lordo  is  which  lessens  as  the 
spasm  subsides  under  treatment, 

Pio,  224 


llioaiai  «p1ljit  a|;»pli«d  with  pAiien  »nd  iiniioh«k 

The  treatment  is  divided  by  Mr.  Thomas  into  stages: 

1.  A  preliminary  stage  of  rest  in  bed  for  the  reduction  of 
deformity  and  to  allow  for  subsidence  of  acute  symptoms. 

2.  The  patient  is  then  allowed  to  go  about  on  crutches  wearing 
an  iron  patten  at  least  four  inches  in  lieight  under  the  sound 
foot  (Fig.  224), 

3.  When  all  symptoms  of  disease  have  subsided  and  when  atrophy 
of  the  muscles  is  marked  the  brace  may  be  removed  at  night 
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4.  The  brace  is  finally  discarded,  but  the  patten  and  cnitches 

are  still  used  in  walking. 

According  to  Ridlon*  the  records  of  Mr.  Thomas  show  the 
average  time  of  confinement  to  the  bed  to  be  twentj^-two  weeks, 
and  tlie  average  duration  of  treatment  twenty-one  months. 

It  is  stated  by  Ridlon^  that  in  actual  practice  these  principles 
were  not  carried  out,  for  nearly  all  the  children  treated  under 
Thomas^  direction  at  the  time  his  observations  were  made  were 
walking  about  without  the  high  patten  and  crutches,  even  before 
the  deformity  ha^i  been  overcome  and  while  muscular  spasm  anrl 
pain  persisted. 

This  was,  however,  probably  an  exigency  of  practice  among 
the  poor,  and  at  all  events  it  is  in  line  with  Thomas*  contention 
that  pressure  and  concussions  are  less  harmful  than  friction. 

Fig.  226 


A  fonn  of  Thomas  briu7e  employod  in  the  treatment  of  iJifBiitct,     Thi!^    ^  i 
better  fix&tion.     The  screw*  at  tha  tower  extremity  are  uraDied  to  permit  the  addiUcju  of 
a  fooi-pieoe  for  trsction. 

Modifications  of  the  Thomas  Brace. — Although  not  so  stated  in 
his  book^  Thomas  used  at  times  a  short  brace  extending  only  to 
the  lower  part  of  the  tl  igh,  thus  permitting  motion  at  the  knee* 
Thb  was  apparently  de-signed  as  a  convalescent  splint,  although 
its  use  was  not  restricted  to  that  class  of  cases.  In  certain  cases 
a  strip  of  iron,  "the  nurse,'*  was  screwed  to  the  lower  extremity 
of  the  long  brace,  prolonging  it  beyond  the  foot  in  order  to  pre- 
vent tlie  patient  from  bearing  weight  upon  the  limb. 

The  Thomas  brace,  so  effective  in  preventing  and  overcoming 
flexion  deformity,  does  not  prevent  lateral  distortion.  In  fact, 
in  twenty-four  of  the  fifty-eight  patients  examinetl  by  RidloDj* 
adduction  was  present;  a  larger  proportion,  it  would  appear, 
than  would  be  found  in  a  hke  number  of  cases  under  treatment 


^  Traaaaotioiu  AmeHean  Orthopedic  Auooialion,  voL  L  p.  17. 

•  A  report  of  Sixty-two  Cues  of  Hip  Diaeaae  Obeerved  ia  tbe  Praetloe  of  Hii^  Owen 
Thomu,  New  York  Medical  Jouroal,  October  4,  1S90. 

*  Loo.  cit. 
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with  tlie  traction  brace.  This  tendency  to  lateral  distortion  may 
be  guarded  against  by  phiclng  a  half  band  of  material  similar  to 
the  chest  band  about  tlie  side  of  the  pelvis;  on  the  same  side 
for  adduction,  on  the  opposite  side  for  abduction  of  the  limb. 

The  Tliomas  brace  has  a  great  advantage  over  other  apphances 
in  its  simplicity.  It  can  be  made  by  a  blacksmitli,  but  it  must 
be  fitted  by  the  surgeon*  This  fitting  requires  great  care.  In 
the  words  of  Mr,  Thomas:  **Th€  fitting  although  sometimes 
successful  in  one  visit,  may  at  other  times  occupy  many  days. 
The  surgeon  should  mould,  by  reducing  or  increasing  the  various 
curves^  until  the  instrument  ceases  to  tend  to  rotate,  and  at  none 
of  its  angles  irritates  the  patient."  He  concludes,  in  a  general 
answer  to  tlie  criticisms  tliat  have  always  been  made  on  the  diflS- 
culty  of  adjustment  of  the  appliance,  as  follows:  "What  I  can 
invariably  do  must  be  possible  to  others." 

Treatment  by  the  Plaster  Bandage. — A  tlilrd  routine  method  of 
treatment  is  that  by  means  of  the  plaster  bandage  without  crutches 
or  high  shoe.  This  is  simple  spUnting  wth  whatever  protection 
from  concussion  the  support  may  assure. 

This  treatment  might  be  called  tfie  Gennan  method  if  the 
traction  hip  splint  and  the  Tliomas  brace  are  to  be  designated  as 
American  and  English, 

As  used  in  the  surgical  clinic  at  Berlin,  the  plaster  bandage  is 
applied  from  the  line  of  the  nipples  to  include  the  foot,  tlie  limb 
being  fixed  in  an  attitude  of  slight  flexion,  abduction,  and  out- 
ward rotation.  As  a  rule,  the  first  bandage  is  applied  under 
aoiesthesia  for  the  purpose  of  relaxing  the  muscular  contraction 
and  facilitating  tlie  application.  If  nutritive  shortening  of  the 
muscles  is  present,  sufficient  force  is  employed  to  overcome  the 
deformity-  The  spica  is  renewed  at  intervals  of  from  two  to  four 
months.  When  the  disease  is  cured  and  after  the  bandage  is 
finally  removed  traction  at  night  is  employed  for  a  time  by  means 
of  a  weight  attached  to  the  foot  to  prevent  the  tendency  to  dis- 
tortion. In  ambulatory  treatment  this  method  has  little  to  recom- 
mend it  except  expediency,  but  as  a  temporary  support  to  be  used 
before  the  application  of  a  suitable  brace  the  plaster  spica  is  most 
useful. 

When  properly  applietl  it  is  an  admirable  support,  often  far  more 
comfortable  to  the  patient  than  any  brace,  and  it  is  at  times  an 
indispensable  form  of  dressing.  It  has  the  same  defects  as  the 
plaster  jacket,  and  it  may  receive  the  same  defence  tliat  its  most 
severe  critics  have  had  the  least  experience  in  its  use. 
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esteod  to  the  ends  of  the  toes.  It  sliould  be  applied  under 
d^{^t  txmdioD,  very  carefully  around  the  adductor  region  and  tJie 
buttock,  which  should  be  entirely  covered  and  supported.  At 
Uiis  pointy  in  the  line  in  which  tlie  bar  of  the  Thomas  hip  splint 
nws,  a  piece  of  splint  wood  or  a  strip  of  malleable  steel,  long 
eoougii  to  reach  from  the  middle  of  the  trunk  to  the  lower  third 
of  tibe  thigh,  should  be  incorporated  in  tlie  plaster  (Fig.  224). 
A  fliiiular  piece  is  sometimes  placed  in  front  of  the  hip  and  another 
beoeadi  the  knee^  the  points  at  which  the  bandage  is  likely  to 
Imak.  Tlie  proper  anteroposterior  support  of  tlie  buttock,  con- 
sequently of  tlie  hip-joint,  which  is  of  the  first  importance,  is 
almost  Invariably  neglected  in  the  ordinary  application.  The 
basidage  may  be  applied  in  tlie  upright  posture  by  means  of 
the  swing,  as  used  in  the  application  of  the  plaster  jacket,  the 

Fig,  227 


Bob  wiib  »diu<tjiljtl«  aacml  support  und  for  Uie  appltoaiioa  of  plfl«t«r  «pica  bAodacsw 

weight  being  supported  in  part  by  the  sound  leg  while  tlie  other 
is  pendent*  Usually  it  is  applied  witli  tlie  patient  in  tlie  reclining 
postute,  the  body  being  sup{>orted  by  a  shoulder  rest,  and  tlie 
pdfia  by  a  sacral  support.  The  arms  are  tlien  dra^^  above  tlie 
bead  to  increase  tlie  capacity  of  the  thorax,  whUe  the  limbs  are 
by  an  assistant  (Figs.  227  and  230). 

Id  the  more  recent  cases,  deformity  may  be  practically  reduced 
'at  tib«  Mcond  application  of  the  bandage,  because  of  the  relaxation 
of  the  spasm  aasufed  by  the  rest  and  fixation;  tlius  it  is  particu- 
larly useful  in  tlie  treatment  of  young  children  in  tlie  outdoor 
practice,  for  whom  hospital  care  would  otherwise  be  required. 

The  Short  or  Lorenz  Spica  B.iND.\GE. — ^The  short  spica 
bandage  is  used  as  routine  treatment  of  hip  dis^tse  in  Lorenz's 
clinic  in  Vtenna  unless  direct  waght  bearing  causes  pain.  It  is 
appUeil  in  the  manner  described  under  the  treatment  of  congenital 
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Fia.  229 


are  cut  away  as  illustrated  (Fig.  228),  and  tlie  shirting  is  tlien  drai^n 
over  the  margias  of  tlie  plaster  and  sewed.  Ttiis  makes  a  smooth 
covering  and  holds  the  padding  in  position.  If  tlie  bandage  is  ex- 
tended below  the  knee  it  is  more  efficient.  As  an  adjunct  to 
mechanical  support  and  during  the  stage  of  recovery,  or  even  in 
the  treatment  of  cases  of  a  mild  type,  the  bandage  is  very  satis- 
factory, but  as  a  routine  treatment  it  is  not  a  sufficient  protection. 
It  should  be  stated  that  in  the  treatment  of  the  more  acute  cases 
by  Lorenz  the  weight  of  the  body  is  removed  by  a  prolongation 
or  stirrup  of  sheet  steel  which  projects  beyond  the  foot,  the  two 
extremities  being  incorporated  in  either  side  of  the  plaster  bandage 
in  the  neighborhood  of  the  knee  (Fig.  229).  In 
the  better  class  of  cases  a  leather  support  pro- 
vided wiih  a  steel  foot-plate  extending  slightly 
lielow  the  foot  and  a  joint  at  the  knee  is  used. 
The  short  spica  bandage  in  combination  with  the 
traction  hip  brace  (Fig,  237)  answers  the  same 
purpose  and  is  more  efficient  if  somewhat  more 
cumbersome. 

Immediate  Reduction  of  Deformity. — In  the  more 
resistant  cases  an  aua*stlietic  niav  be  ad  ministered. 
If  the  defonnity  is  due  simply  to  muscular  spasm 
the  limb  may  be  placed  in  the  proper  position 
without  force;  bitt  if,  as  is  often  the  case  when 
the  distortion  is  of  long  stantling,  it  is  caused  in 
part  by  shortening  of  the  muscles  and  fascite,  a 
certain  amount  of  force  may  be  require<l. 

The  pelvis  should  be  fixed  and  the  force 
sJiould  l>e  applietl  as  far  as  possible  by  direc-t  trac- 
tion rather  tlian  by  leverage.  Subcutaneous  divi- 
sion of  the  contracted  tissues  about  the  anterior 
superior  spine  antl  in  the  adductor  region  may  be 
required.  In  very  resistant  cases  the  retluction 
of  defonnity  by  this  metlitxl  should  be  divitled  into  several  oper- 
ations, Lorenz  retluces  the  adduction  deformity  by  means  of  a 
machine  tliat  exert^ises  direct  traction  on  tlje  adducted  limb  while 
the  sound  limb  is  pushed  upward,  so  that  practically  no  leverage 
is  exerted  on  tlie  joint.* 

In  eases  in  which  the  deformity  is  accompanied  by  abscess,  or 
when  the  joint  is  surrounded  by  infiltrated  tissues  and  by  sinuses, 
this  treatment  should  not  be  eraployeil.     In  fact,  in  certain  cases 

)  Loreiu.   SAoamlung  klin.  Vor.,  206.  L^piitf,  Mftrah,  18^ 
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TKe  LoreiiJi  still, 

tJic  treat  incut  of  the 
more  p&lnful  e«uiea. 
This  is  inoorporated 
in  the  plaster  band- 
age above  thn  knee 
and  it  extends  below 
the  fool. 
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of  this  class,  especially  when  subluxatioD  is  present,  it  is  often 
advisable  to  disregard  tlie  deformity  that  cannot  be  reduced  by 
traction  until  tlie  disease  is  cured,  when  it  may  be  overcome  by 

osteotomy  of  the  femur. 

The  immediate  reduction  of  deformity^  properly  performed,  is 
free  from  danger;  and  it  has  become  almost  tlie  routine  of  prac- 
tice in  the  indoor  department  of  the  Hospital  for  Ruptured  and 
Crippled,  The  great  advantage  of  placing  tlie  limb  in  the  proper 
position  and  fixing  it  for  weeks  or  months,  combined  with  trac- 


Fio.  230 


A  pelvic  support  m  use. 


The  p»tient  prcJients  fixnd  fl«ixion  to  liiS  tiegreas,  nxid  nxe*! 
adduction  of  35  dfigree«. 


tion,  if  this  seems  advisable,  instead  of  employing  this  time  for  the 
gradual  reduction  of  the  defonni ty,  is,  of  course,  self-evident. 
Three  metliods  of  retluction  of  deformity  have  been  described; 

1 .  By  means  of  tlie  traction  brace. 

2.  By  means  of  the  Thomas  brace* 

3.  By  means  of  the  plaster  bandage,  T^itli  or  without  aniE»* 
diesia. 

A  fourtli  method  is  that  by  means  of  the  weight  and  pulley. 
This  is  in  common  use  because  it  require  no  special  apparatus* 
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Reduction  of  Deformity  by  the  Weight  and  Pulley.— 
The  traction  plasters  are  applied  to  the  limb  in  the  maimer 
'  already  described,  and  the  patient  is  placed  on  his  back  on  a 
narrow,  firm  mattress.  The  limb  is  raised  imtil  the  lumbar  vertebrae 
rest  upon  the  bed  and  it  is  then  moved  to  one  or  the  other  side, 
if  lateral  distortion  is  present,  until  the  level  of  the  pelvis  is 
restored.     In  tlds  position  the  limb  is  supported  on  a  pillow,  or 

Fxa.  231 
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W        F 


Wdght  eaciensioii  nctinc  as  levcrago  in  hip  diieaae.  P.  pulley;  W,  w«igbi;  F,  fulcrum. 
M«rah*t  diaciamB.  iUuntrmtioc  the  advimtaice  of  triMtbn  in  the  line  of  deformity,  in  order 
io  svoid  leverase.     (Howard  Marsh., 

better,  on  the  adjustable  triangle  used  i^ith  the  traction  hip  splint 
(Fig.  219).  A  pulley  Is  then  atttiched  to  the  foot  of  the  bed  in 
A  prolongation  of  the  line  of  the  flexed  limb.  The  wheel  may 
be  screwed  to  the  top  of  a  narrow  board,  which  may  be  raised 
or  loweivd  on  the  foot  of  the  bed  as  required.  To  the  buckles  on 
the  plaster  traction  straps,  a  stirrup  carrying  the  cord  is  attached 
This  stirrup  is  simply  a  spreader  of  narrow  thin  wood,  slightly 
ia*ider  than  the  foot,  pro\ided  at  either  end  with  straps  or  tapes, 

Fta.  232 


Poature  of  the  limb  in  liip  diaeaae  in  which  extennon  ahould  be  «ppHed  in  order  to 
avoid  leverage.     P.  pulley;  W,  weight;  F.  fulcrum. 

its  purpose  bemg  to  prevent  direct  pressure  on  the  malleoli  (Fig, 
234).  By  means  of  a  weight  suspended  at  the  foot  of  the  bed 
traction  is  made  upon  the  limb  to  the  extent  that  the  comfort 
of  the  patient  will  permit.  As  in  BucJt^s  system  of  traction, 
the  foot  of  the  bed  b  raised  to  increase  the  friction  of  the  body 
and  thus  to  counteract  the  traction  force,  but  in  the  treatment 
of  children  this  is  ineflScient  and  countertraction  must  be  provided. 
A  simple  method  is  to  attach  two  perineal  bands,  as  described 
in  connection  with  the  traction  brace,  to  strong  tapes  that  pass 
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above  and  below  the  patient's  body,  to  be  fixed  to  the  head  of 
the  bed  at  a  suitable  distance  from  one  another;  thus  the  pelvis 
is  supported  by  prolonged  perineal  bands. 

In  order  to  assure  efficient  and  constant  traction  the  patient  must 
be  prevented  from  sitting  up.  For  this  purpose  a  swathe  about  the 
body  or  shoulder  straps  may  be  applied  and  attached  to  the  bed. 

A  convenient  appliance  is  that  of  Marsh:  ''This  consists  of 
a  piece  of  webbing,  passing  across  the  front  of  the  chest  and 
ending  in  two  loops,  through  which  the  two  arms  are  passed, 
and  through  which  is  threaded  another  piece  of  stout  webbing 
which  runs  transversely  across  the  surface  of  the  bed  under  the 
child's  shoulders,  and  is  fastened  at  its  two  ends  to  the  sides  of 
the  bedstead.  When  this  is  in  action  the  patient's  shoulders 
are  kept  flat  on  the  bed,  so  that  he  can  neither  sit  up  nor  turn 
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lOxtoiiMion  iu  liip  (li»easo.     Marah'^  method  of  fixing  the  patient  in  bed  with  ahoolder 
straps  and  a  long  T-rtplint  un  the  sound  side.     (Howard  Marah.) 

on  his  side.  This  chest  band  does  not  cause  the  slightest  dis- 
comfort. It  Ls  not,  of  course,  fixed  tightly,  and  when  the  child 
finds  that  lie  cannot  sit  up  he  makes  no  further  attempt  to  do 
so;  and  as  he  lies  flat  the  band  is  loose." 

It  is  often  of  advantage,  particularly  if  the  disease  is  active, 
to  use  some  form  of  apparatus  to  fix  the  patient  more  thorou^ly. 
Marsh  uses  a  long  lateral  splint  of  thin  board  reaching  from  the 
axilla  to  a  crossbar  below  the  sole  of  the  foot.  To  this  the  pa- 
tient's body  and  sound  limb  are  bandaged  (Fig.  233). 

For  the  same  j)urj)ose  a  plaster  spicii  bandage  or  a  THiomas 
splint  may  be  applied  on  the  sound  side,  but  a  more  convenient 
appliance  is  the  frame  of  gas-pipe  covered  with  canvas  that  has 
been  described  in  the  chapter  on  Pott's  disease.  Upon  this  frame 
the  patient  can  be  fixed,  the  limb  being  elevated  by  a  support 
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tolerated  is  used,  from  ten  to  twenty  pounds  being  the  average. 
This  may  be  reduced  at  night  and  increased  during  the  day. 
Great  care  must  be  taken  to  prevent  painful  pressure  on  the 
perineum  by  careful  adjustment  and  frequent  inspection  of  the 
perineal  bands. 

If  the  frame  is  used  it  may  be  provided  with  a  windlass  at 
the  bottom  for  traction  and  with  an  arched  band  of  metal  across 
the  pelvis  for  the  attachment  of  the  perineal  bands,  which  behind 
are  fastened  to  the  side  bars  at  a  higher  level.  Thus  the  frame 
may  be  made  an  independent  recumbent  splint  on  which  the 
patient  may  be  moved  about.  If,  however,  one  desires  to  exert 
traction  to  the  point  of  distraction,  the  weight  and  pulley  arrange- 

FiQ.  236 


Lateral  and  longitudinal  traction  in  hip  disease.     (Page.) 

ment  is  more  satisfactory;  in  this  case  the  limb  should  be  placed 
in  an  attitude  of  slight  flexion  and  abduction,  so  that  the  femur 
may  be  drawn  more  directly  from  the  acetabulum. 

Lateral  Traction. — Thus  far  longitudinal  traction  has  been  con- 
sidered, but  lateral  traction  or  traction  in  the  line  of  the  neck  of 
the  femur  deserves  some  consideration. 

Mr.  Thomas,  who  condemned  all  forms  of  traction  as  deceptive 
and  irrational,  and  especially  longitudinal  traction,  speaks  thus 
of  lateral  traction:  "For  surely  if  relief  from  pressure  be  re- 
quired, the  only  direction  in  which  this  is  possible  is  clearly  in 
the  axis  of  the  neck  of  the  femur.  Any  method  of  extension  in 
the  axis  of  the  body  merely  transfers  the  pressure  from  the  upper 
part  of  the  acetabulum  to  the  lower  quarter."*    This  contention 

1  Loo.  dt.,  p.  10. 
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IS  purely  tlieoretical,  as  there  k  no  evidence  to  show  that  injurious 
pressure  is  ever  exerted  upon  this  part  of  the  acetabulum.  On 
the  contrary,  the  specimens  from  subjects  who  have  been  treated 
by  longitudinal  traction  in  recumbency  and  by  means  of  the  trac- 
tion hip  splint  almost  invariably  show  the  effect  of  pressure  upon 
the  upper  part  of  the  head  of  the  femur  and  upon  the  upper  ad- 
joining margin  of  the  acetiibulura.  Moreover,  the  neck  of  the 
femur  is  in  childhood  so  short  and  is  set  upon  the  shaft  at  so 
great  an  angle  that  longitudinal  traction,  if  the  limb  is  slightly 
abducted,  is,  practically  speaking,  in  the  line  of  the  neck;  so  that 
even  from  the  theoretical  standpoint  the  question  of  injurious 
pressure  could  only  arise  in  the  treatment  of  adults.  The  advan- 
tage of  lateral  traction  in  the  treatment  of  hip  disease  was  urged 
by  Phelps*  as  early  as  1889,  and  it  has  been  applied  as  a  routine 
practice  in  ambulatory  treatment  by  Blanchard,'  of  Chicago, 
since  1872. 

The  effect  of  lateral  traction  in  reciunbency  has  been  carefully 
investigated  by  C.  G.  Page.'  His  conclusions  are  that  lateral 
traction  alone  is  of  no  lienefit,  but  if  applied,  together  with  longi- 
tudinal tniction,  it  gives  great  relief  in  certain  acute  ca.ses.  The 
longitudinal  traction  should  be  twice  as  great  as  the  lateral,  ten 
and  five  pounds  being  the  average  weights  employed  in  his  ex- 
periments,    llie  method  is  shown  in  the  ilhLstration  (Fig.  219). 

The  Eelative  Efficiency  of  Traction  and  Splinting 
(**Fixation"). 

In  considering  the  vexed  question  of  the  relative  merits  of 
splinting  and  traction  in  preventing  muscular  spasm  and  the  con- 
sequent intra-articular  pressure  which  cause  pain  and  increase 
the  destnictive  effects  of  the  disease,  these  facts  must  be  borne 
in  mind. 

The  morv  acute  the  disease  the  less  ability  of  the  joint  to 
carry  out  its  pnjper  function*  which  is  motion.  The  grt*ater  the 
motion  under  these  circumstances  the  more  intense  the  muscu- 
lar spasm,  of  wliich  the  object  is  the  prevention  of  motion.  If  it 
were  possible,  tlierefore,  to  fix  the  joint  absolutely  tliere  should  be 
no  muscular  spasm,  although  the  tension  of  acute  disease  within 
the  bone,  or  of  its  products  within  the  joint,  might  cause  pain* 

1  New  York  Medical  Record,  May  4«  1880. 

•  Tnui4a«tiona  Amesican  Orthopedic  Aaflocifttion,  vol.  viL 

'  a  O.  Pacot  BofltoD  M«diaal  luid  Sursioa]  Journal,  Beptember  13,  1804. 
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When  the  patient  is  fixed  in  the  recumbent  posture  it  is  possible 
to  apply  a  sufficient  traction  upon  the  muscles  to  prevent  the  spas- 
modic contraction  that  causes  injurious  pressure,  and  although 
no  amount  of  traction  will  absolutely  prevent  motion,  yet  with 
the  support  that  the  bed  provides,  practically  speaking,  complete 
rest  may  be  assured.  Only  in  the  exceptional  cases  in  which 
tension  upon  congested  tissues  about  an  acutely  inflamed  joint 
is  intolerable  is  this  method  of  treatment  inefficient. 

The  same  statement  is  true  of  a  properly  applied  spica  bandage 
or  Thomas  brace,  when  the  patient  is  recumbent,  that  it  assures 
practical  rest;  thus  it  prevents  muscular  contraction,  relieves  the 
symptoms  and  promotes  repair,  although  it  cannot  be  claimed 
that  the  surfaces  of  the  opposing  bones  are  actually  separated 
from  one  another. 

But  what  is  true  when  the  patient  is  recumbent  is  not  true  in 
ambulatory  treatment.  The  traction  exerted  by  the  hip  splint, 
even  when  the  limb  is  pendent,  is  far  less  effective  than  in  recum- 
bency, and  when  it  is  used  as  a  walking  appliance,  for  which  it 
was  designed  and  for  which  it  is  practically  always  employed, 
the  traction  Ls  intermittent  and  of  doubtful  efficiency.  The  same 
loss  in  efficiency,  although  in  far  less  degree,  occurs  in  all  forms 
of  fixative  apparatus  when  used  in  ambulation;  but  it  may  be 
stated  without  reserve  that  splmting  is  of  far  more  importance 
in  actual  practice  than  is  traction. 

The  Removal  of  Direct  Pressure.  "Stilting." — Granting  that 
the  traction  bract*  as  a  walking  appliance  is  relatively  inefficient 
in  preventing  motion,  and  that  motion  without  friction,  provided 
the  joint  surfaces  are  actually  involved,  is  impossible,  still  the 
traction  brace  is,  or  may  be,  at  all  times  an  effective  stilt  in  that 
it  protects  the  joint  from  concussion  and  pressure  by  removing 
the  foot  from  contact  with  the  ground. 

It  Ls  true  that  the  removal  of  direct  pressure  may  be  assured 
by  the  use  of  axillary  crutches,  but  in  Thomas'  practice  they 
were  used  in  but  few  cases.^  In  fact,  it  is  only  by  constant  super- 
vision that  the  use  of  crutches  can  be  enforced  upon  children  who 
no  longer  suffer  pain;  and  as  it  is  practically  impossible  to  pre- 
vent the  patient  fn)m  bearing  weight  upon  the  limb,  stilting  by 
this  means  is  relatively  inefficient. 

That  direct  pn\ssure  is  one  of  the  causes  of  upward  displace- 
ment of  the  ff^mur  may  be  inferred  from  the  statistics  of 

^  Ridlon,  loc.  dt. 
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and  Bruns>*  from  the  surgical  clinics  of  Berlin  and  Tubingen, 
where  the  routine  of  treatment  is  the  plaster  bandage  without  the 
high  shoe  or  crutches.  In  two-thirds  of  Sasse's  and  in  four-fifths 
of  Bruns*  cases  there  was  upwani  displacement  of  the  trochanter. 
This  is  certainly  a  larger  proportion  than  would  be  found  in  a 
corresponding  class  of  patients  treated  by  efficient  stilting,  although 
statistics  on  this  point  from  American  sources  are  hicking. 

The  Practical  Combination  of  Traction.  Splinting  and  Stilting.— 
Thus  far  the  methods  of  treatment  by  splinting  and  traction 
fvave  been  presented  as  if  tliey  were  opposed  to  one  another  in 
principle  as  indeed  they  are  in  practice.  For  in  this  coimtry  the 
prevailing  treainicnt  is  still  the  traction  hip  splint;  in  England 
the  Thomas  hip  brace,  and  on  the  Continent  the  plaster  support. 

It  should  be  recognized,  however,  that  the  principle  involved 
in  each  methotl  is  the  same,  and  that  the  actual  merit  of  each 
must  lje  decided  by  practical  experience  rather  than  by  argument. 
Tlie  true  test  of  the  relative  value  of  a  routine  of  treatment  Ls  its 
efficacy  in  hospital  practice,  where  its  weak  pcjints  cannot  be  sup- 
plemented by  the  careful  supervision  that  may  make  ahnost  any 
method  effective  tliat  carries  out  in  some  degree  the  pro]M^r  prin- 
ciple. This  test  is  all  the  more  necessary  because  the  great  majoi^ 
Jty  of  cases  of  this  chamcter  are  to  lie  found  among  the  poor. 

From  this  point  of  view  the  writers  exj^erience  may  be  of 
interest,  IILs  early  training  was  entirely  in  the  traction  method, 
but  the  observation  of  a  largt^  numl>er  of  cases  in  which  this  treat- 
ment was  used  Ici]  to  the  following  conclusions: 

In  one  sense  the  treatment  was  successful,  in  that  it  in  great 
degree  relieved  the  symptoms  throughout  the  course  of  the  dis- 
ease ami  enabled  tlie  patients  to  go  about  in  the  open  air,  to 
attend  to  school,  and  even  to  join  in  the  games  of  their  fellows, 
It  was  evident,  however,  fnjiu  an  inspection  of  the  patients  as 
tliey  returned  for  treatment,  that  the  relief  of  symptoms  was  due 
to  the  protection  ensured  by  the  stilting  or  crutcli-like  action  of 
the  brace  and  not  by  traction,  which  was  usually  simply  traction 
in  name,  not  in  fact.  But  if  the  brace  relieved  the  sj-raptoms,  it 
did  not,  in  many  instances,  prevent  deformity;  and  as  the  preven- 
tion of  defonnity  is  an  object  only  secondarj^  in  imp<.irtance  to  the 
relief  of  pain,  the  treatment  was  in  so  far  unsatLsfactorj%  This 
deformity  was  usually  flexion,  occasionally  combined  with  adduc- 
tion, a  deformity  often  increasing  slowly  without  pain,  or  other 

>  Smw.  Arbeit  am  dsr  klio*  Ctdr,^  Berlizi.  1806.     Bnins,  Archiv  f.    klin.    Chir.«  Bd 
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evidence  of  greater  activity  of  disease.  If  the  deformity  were 
reduced  by  traction  in  recumbency,  it  reappeared  when  ambu* 
latory  treatment,  by  the  brace,  was  resumed.  This  flexion  seemed 
to  be  in  many  instances  simply  an  adaptation  to  the  prevailing 
postures.  TOien,  for  example,  the  patient  assumed  the  sitting 
position,  the  limb  was  flexed  in  spite  of  the  brace,  and  as  much 
of  the  time  was  passed  in  this  attitude,  its  influence  on  the  pro- 
duction of  deformity  seemed  to  be  ob\ious. 

The  most  accurate  statistics  of  final  results  in  cases  treated 
by  this  apparatus  illustrate  also  its  ineffectiveness  in  preventing 
deformity.  Thus  in  a  total  of  thirty-five  cases  treated  at  the  N.  Y. 
Orthopedic  Dispensary^  practical  anchylosis  was  present  in  74° 
and  m  60^  tlie  limb  was  distorted  to  a  greater  or  less  degre^^'. 


Kin     937 


Th«  stujrl  spica  baodase  roadtiin«  to  the  kno©  in  combination  with  the  brace.  One 
perinejiJ  bimd  haa  been  r«iiioved  in  order  to  show  how  the  joint  \&  supporied  by  the  band- 
i^ite.     The  abort  ivpica  of  the  Lortani  model  ma^  be  used  also  for  this  purpofie. 

It  was  also  apparent  that  the  brace  was  not  effective  in  relieving 
pain  during  the  more  acute  exiicerbations,  even  during  rt^cum- 
bency  with  such  traction  as  could  be  applied  by  tlie  parents;  nor 
when  the  children  w^ere  brouglit  in  arms  to  the  clinic. 

Under  these  conditions  it  was  found  that  acute  symptoms 
might  be  relieved,  or  greatly  modified,  almost  at  once,  by  the 
application  of  a  close-fitting  sliort  spica  baodage  extending  from 
the  middle  of  the  thorax  to  tlie  knee.  Over  this  the  brace  was 
applied  as  before,  making  an  apparatus  which  then  combined 
splinting,  traction,  and  stilting  (Fig.  237),  This  treatment  was 
repeated  in  many  instances,  always  with  the  same  result.  As 
the  application  of  the  plaster  bandage  was  a  somewhat  tedious 

I  SluiTer  luid  LovMt,  N«w  Torit  MedicAt  Journal.  Mapoh  2, 1878. 
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proceeding,  it  was  often  exchanged  for  a  short  Thomas  splint 
worn  beneath  the  pelvic  band  of  the  traction  brace  in  the  same 
manner.  The  fixation  appliance  not  only  relieved  pain  in  tlie 
acute  cases,  but  it  also  prtnented  the  deformity,  which  was  not 
checked  by  the  traction  brace  alone. 

T^is  combination  of  the  short  Thomas  brace  and  the  traction 
hip  splint  was  effective  as  a  means  of  relieving  pain  and  preventing 
deformity.    It  had,  however,the 

disadvantageof  requiring  can-  ^"    ' '"" 

ful  adjustment,  and  it  obliged 
the  patient  to  wear  shoukler 
straps;  in  other  words,  much 
care  must  be  exercisetl  to  en- 
sure the  comfortable  adjust- 
ment of  both  appliances.  Thus 
the  next  step  was  the  eomljina- 
tion  of  the  two,  even  though  the 
action  was  somewhat  less  effec- 
tive. To  the  pelvic  band  of  the 
traction  brace  a  lateral  thomcic 
bar  was  attached,  reachmg  up- 
ward in  the  axilla  n*  line  to  a 
point  opposite  the  middle  of  th«^ 
scapula,  where  it  was  joined  to 
a  metal  band  that  encircled  the 
chest,  like  that  of  the  Phelps 
brace.  WTien  this  was  securely 
fastened  about  the  chest,  th<- 
body  and  the  limb  were  held  in 
line  by  a  long  lateral  brace;  the 
pelvis  was  supported  by  the  pel- 
vic band  and  the  joint  received 
the  additional  protection  that 
was  assured  by  traction  and 
stilting  (Figs.  238  and  239). 

This  brace  is  now  in  general 
use  at  the  Hospital  for  Ruptured  and  Crippled.  Its  efficiency  may 
be  still  further  increased  by  replacing  the  perineal  bands  with  a 
metalUc  ring.  Tliis  ring,  which  fits  the  upper  extremity  of  thigh 
dosely,  is  attachetl  to  the  upright  at  an  inclination  corresponding 
to  tlie  line  of  tlie  groin  (Fig.  240).  (The  Tfioraas  ring  is  described 
fully  in  connection  with  his  knee  spUnt.)     It  is  a  better  support 


The  long.  mexp«asive  brace,  with  «>Ud  up- 
right, ahowmg  the  pexiiieal  buidi  and  the  adU 
hoBive  plMter,  aa  used  in  hospitakl  pmotice. 
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because  it  prevents  anteroposterior  motion  within  the  pelvic  band, 
which  tlie  perinea!  straps  allow*    The  ring  may  be  used  as  the 
only  support  or  it  may  be  combined  T^ith  a  perineal  band  on  thcj 
opposite  side.    This  is  of  advantage  if  there  is  a  tendency  toward 
adduction. 

The  apparatus  is  most  satisfactory  when  the  hollow  upright  of 
the  Taylor  brace  is  used.  Tliis  is  light  and  strong,  and  is  pm- 
vided  with  an  arrangement  for  effective  traction,  but  in  hospital 
practice  the  upright  is  made  of  solid  metal,  and  the  traction  is 
made  by  simple  straps.  The  metalUc  ring,  besides  providing 
better  fixation,  is  a  firm  support  that  cannot  be  renaoved  by  the 
patient.  It  is,  of  course,  more  difficult  of  adjustment,  and  it  is 
not  suited  to  the  treatment  of  young  children  because  of  the  diffi- 
culty in  keeping  it  clean  and  dry. 

Fig.  239 


The  Ions  hip  apUnt  applied. 

The  Thomas  ring  w^as  first  applied  tt>  a  hip  splint  by  Phelps 
(Fig.  242).  He  ui^d  the  advantages  of  fixation  and  traction,  and 
his  brace,  of  which  that  last  described  is  simply  a  slight  modi- 
fication, is  provided  with  an  arrangement  for  lateral  traction. 
Practically  speaking,  this  is  a  tape  by  which  tjie  lower  tliinl  of 
the  thigh  is  held  in  apposition  to  the  upright.  It  hardly  seems 
possible  that  appn-ciable  lateml  traction  can  be  exerted  on  the 
joint  by  tliis  means  if  the  metallic  ring  is  properly  fitted  to 
the  thigli.  The  simple  straps  flo  not  afford  as  effective  traction 
as  the  rack  and  pinion,  nor  is  the  brace,  as  usually  constructed, 
sufficiently  stnjug  to  bear  the  weight  of  the  body  'without  bend- 
ing. It  should  be  stated,  however,  that  this  form  of  brace  is 
intendetl  to  be  used  ifvith  crutches  rather  than  as  a  walking  appli- 
ance. 

Certain  objections  to  this  attempt  to  combine  effective  splinting 
with  traction  and  stilting  have  been  urged  by  those  who  belie'^'e 
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symptoms,  the  patient  should  be  confined  in  the  recumbent 
posture  until  the  acute  phase  of  the  disease  has  passed.  It  is  said 
that  the  brace  is  cumbersome,  that  tlie  patient  cannot  sit  with 
comfort,  and  tlaat  it  prevents  normal  acti\ity.  A  long  brace  cer- 
tainly weighs  more  than  a  short  one,  and  if  a  brace  prevents 
flexion  of  the  hip  antl  spine  it  is  evident  that  the  patient  cannot 
sit  with  comfort  in  an  onlinarv  chair. 


Fio.  242 


Fio.  243 


H  "1 
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Tbe  Pbolps  htr^  upliut. 


A  ehsii  to  be  uaod  with  the  loug  liip  splmt.  Tli« 
paliisnt  fliis  upon  the  eound  side,  while  the  splinted 
half  of  the  body  remaiiu  in  the  extended  posit  icm. 
the  braoe  refltinff  oa  the   floor. 


The  patients  ttiemselves,  however,  make  little  complaint  of 
the  brace,  even  when  it  has  been  substituted  for  an  ordinary 
traction  splint;  while  the  greater  restraint  of  acti\ity  is  a  favor- 
able element  of  treatment,  since  children  who  do  not  suffer  pain 
are  much  more  likely  to  be  too  active  than  to  be  harmfully  re- 
strained by  any  form  of  appliance.  These  objections  are  tririal 
if  one  is  convinced  that  tiic  dangerous  and  deforming  disease 
that  IS  under  treatment  may  be  more  easily  controlled  and  that 
the  final  result  is  likely  to  be  better  and  to  be  more  rapidly  attained 
by  this  means  than  by  another. 
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which  the  destructive  changes  in  the  joint  that  lead  to  upward 
displacement  of  the  trochanter  take  place.  Abduction  lessens 
the  pressure  also  of  the  articulating  surfaces  on  one  another,  and 
whatever  tlie  appliance  used  it  should  be  adjusted  to  favor  this 
attitude. 

It  may  be  noted  that  there  is  a  very  general  tendency  to  shorten 
the  period  of  stilting  and  to  permit  weiglit  l>eaiing  when  it  no 
longer  causes  discomfort,  'I'his  is  based  on  tlie  fact  tliat  complete 
cessation  of  function  for  long  periods  leads  to  extrieme  atrophy 
of  the  limb,  to  relaxation  of  the  joints,  and  tf>  hiss  of  grow^. 
Even  if  early  weight  bearing  lessens  the  range  of  motion,  yti  the 
function  of  the  limb  is  ultimately  better  and  the  period  of  com- 
plete disnl*ility  shorter  than  under  the  brace  treatment  prolonge<! 
through  many  years. 

Perliups  the  most  effective  treatment  of  a  case  of  hip  disease  of 
the  onlinary  type  is  immeiliate  reiluction  of  deformity  umler  ames- 
thcsiiu     llie  limb  to  which  traction  plasters  have  been  applied  is 


The  j»hort  plaster  spica,  oombined  with  tniotion  uaed  ^ter  reduciioa  of  defocmity* 

then  fixed  by  means  of  a  Lorenz  spica  bandage  in  an  attitude 
of  complete  extension  and  moderate  abduction  (Fig.  24G).  A 
traction  weight  of  about  ten  pounds  is  applied,  and  is  con- 
tinued until  all  discomfort  has  ceased,  usually  for  several 
weeks. 

A  perineal  crutch  of  the  Taylor  model  is  then  appHed  as  a  walk* 
ing  apparatus  (Fig,  244).  By  this  means  one  assures  the  essentials 
of  protection,  and  the  prevention  of  deformitj^  without  including 
the  thorax  in  the  apparatus,  but  to  be  effective  the  plaster  spica 
must  be  renewed  as  soon  as  it  becomes  loose.  When  the  > 
appears  to  be  quiescent  the  brace  is  tentatively  removed  to  aUc 
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the  piident  to  bear  weight  on  the  limb-  For  assuming  that  pres- 
„i^  gore  without  movement  b  less  hamifiil  than  motion  without  pres- 
Hpiirrnne  maj  restore  the  stimulation  of  the  weight  liearing  function 
^Htotl  ycl  protect  the  part  more  effectively  than  by  the  ordinary  liip 
^^face.     This  treatment^  altliough  the  most  satlsfacory  in  practice. 


Fio.  247 


Tw,  d48 


HwLormM  ifiicft  Ulil»(fiitjii4|  thm  Acljitstment  to 


The  TA>)or  lup  splint  u  u»ed  by 
TmyUir  m  the  lAt«r  yevi  of  hi*  pnetit^o 
witU  but  mie  perineal  buid.  The  illuji- 
irarHin  »how»  Abo  mo  ftpplimiuM  for  pr«>' 
veil  tint  ur  for  <Nirreetin«  slight  dtgittm 
of  BJilu/etioi^  while  the  brace  ia  in  laas 
*»  a  w&ikinn  ftpphjU3c«i,  The  ftbduelfoD 
bar  ir  bitcktn!  about  I  ha  upper  efttrfun- 
hy  of  ib<»  oth<»r  thi<b.  (H,  L.Taylor, 
Mtdwd  Nmim,  March  23.  I860.) 


«s,  however,  more  care  anil  skfll  in  iwJjustraenl  of  the  appli- 
than  the  mrthoils  previously  des<  riU^l. 
The  impression  that  one  might  receive  friira  cie^criptions  of  the 
Ftn!AUnent  of  hip  ilisea.'^e  is  that  moat  cases  begin  acutely,  or  that 
the  patients  are  brought  for  tppatmmt  the  disease  ia  ta  an 
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acute  istage,  or  tliat  deformity  is  present,  so  that  preliminaiy  re- 
cumbency is  required.  But  each  year  the  proportion  of  eariy 
cases  is  greater,  cases  in  which  there  is  no  deformity  and  in  which 
acute  s}inptoms  are  absent.     In   such  instances  the  hip  splint 
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'raylor'.<>  iiio(li:in  alMiuotion  hr(u*c  ut^ed  a.s  a  boil  Mplint  to  overcome  adduction  by 
count erprersMirc  upon  the  Hound  fdde. 


or  plaster  spira  may  be  applied  without  preliminary  recumbency, 
and  if  the  joint  is  fixed  in  the  nonnal  attitude  and  protected  a 
relatively  rapid  recovery  without  deformity  and  with  a  fair  range 
of  motion  may  be  hoped  for. 


Flo-  2fifK  — Moflifipd  hrncc  l<j  he-  worn 
tJiirinie  crm va!o«e«nce.  8a>me  jj«li«*itl  an  in 
Fif.  241.  The  thiirucie  part  hu,-  been  re* 
jnitvf<l  uiul  lii«  l(jwer  end  «if  Ihe  wtein  liu> 
kwioti  n>nile  ijifij  jt  ealii['^r,  pnet^iFiig  thriHif^li  I  he 
|H•^»I  <jf  (lie  shoe.  The  sUiin  j.s  cxtcii^lrni  hy 
iHe»ii,-«  «jr  thf>  key  until  the  heel  U  lift^l 
ylittUtly  from  the  »hoe ;  thu«i  tho  hip  ifi  rv- 
Ueve>il  frtiiii  0ht>ck> 

Fkj,  26L— Juds-in'^  perineal  onitch.  Thi* 
support  9iUNpe?Ml«4J  frtm*  the  ^l!u^u1tle^s  muy 
\r»'  ctnphfyed  uj*  h  fubi^trrule  f«*r  Jixillnry 
<M-tit<!he4^.  It  in  alj«>  usied  ns  u  eonvulpscrnt 
(ipttiit  ill  (he  treatment  of  hip  dii«ii£)e. 


To  judge  of  the  pmhahle  tlu ration  of  the  disease  in  a  given 
case*  one  must  consider  it^  area,  Us  ([uidi'ty,  and  its  complica- 
tions. If,  for  example,  the  primary  symptoms  indicate  that  the 
focus  of  infection  is  of  limite^l  area  and  is  cofitained  witliin  tlie 
bone,  rapid  recovery,  possibly  in  a  year,  may  be  expectetl;  hut 
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in  the  ordinary  t}rpe  of  disease  in  which  the  joint  has  been  in- 
vaded, repair  can  hardly  be  anticipated  in  less  than  three  or  four 
years.  Supposing  that  sufficient  time  has  elapsed  to  pennit 
of  natural  cure,  if  there  have  been  no  symptoms  of  active  dis- 
ease for  a  year  or  more,  and  if 
muscular  spasm  is  absent,  one 
may  test  the  joint  by  removing 
the  brace  at  ni^t  to  ascertain  the 
effect  of  simple  motion  without 
weight  bearing.  Such  freedom 
will  enable  the  patient  to  move 
the  knee,  which  having  been  fixed 
in  the  extended  position  for  so 
long  usually  remains  stiff  for  a 
time;  in  fact,  several  months  may 
elapse  before  the  full  range  of 
motion  is  regained. 

Fig.  253 


Convale.<<cont  hip  Hplint,  allowing  motion  at  the  knee.     (Taylor.) 

It  is  well,  also,  to  remove  the  thoracic  part  of  the  brace  to  allow 
the  patient  more  mobility  at  the  hip.  At  a  later  time  the  traction 
may  be  cliscoiitinued  and  the  brace  may  be  suspended  from  the 
shoulders  to  serve  as  a  perineal  crutch  (Fig.  251);  or  it  may  be 
attached  to  the  shoe  and  so  adjusted  as  to  be  slightly  longer  than 
the  limb,  in  order  that  direct  concussion  and  pressure  may  be 
lessened  (Fig.  250).  Or  a  brace  jointed  at  the  knee,  after  the 
Taylor  pattern,  may  be  employed. 
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Uns  brace  is  90  adjusted  as  to  be  slightly  longer  than  the  limb, 
90  that  the  heel  does  not  touch  the  bottom  of  the  shoe  (Fig.  253). 
Thus  the  weif^t  is  in  great  part  supported  on  the  perineal  band. 
Hie  wei^t  of  the  brace  may  be  in  part  supported  and  incidentally 
slight  traction  may  be  exerted  by  adhesive  plaster  applied  above 


Flo.  254 


Fio.  255 


Fig.  256 


Details  of  Um  Taylor  eonval^nrent  hip  brace. 
Fig.  254,  tha  adhesive  plaster.  Fie.  255.  the 
f<iu(-plaia  showing  the  method  of  attachment. 


The  action  of  the  Taylor  convalencent 
hip  brace  in  removing  direct  pretwure 
illui»trate<l  by  w<NNlen  model. 


the   knee  (Fig.  254).    ITie  foot-plate,  to  which   the  upriglit  is 
attadied,  is  shown  in  Figs.  253  and  255. 

As  the  strain  upon  the  part  is  increase<l,  one  watches  cait'fully 
for  the  return  of  muscular  spasm  or  for  restriction  of  the  range 
of  motion.  If  the  range  of  motion  does  not  diminish,  and  if  the 
defonnity  that  may  be  present  does  not  incn^ase  or  d<H*s  iic»t 
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appear  if  it  were  absent,  tlie  hrare  inay  he  reraovetl  at  (funv^iis 
and  finally  discanled. 

As  has  been  stated,  the  short  spiea  after  the  Lorenz  mmleJ  is 
an  adminible  snpport  fluring  the  |)eri()d  of  rec^overj'.  It  prevents 
motion  at  t!ie  joint,  yet  it  penniLs  the  function  of  support,  anri 
thus  a  gradnal  rehnihting  of  tlie  bony  structure  which  ho^  beroaie 
atrophietl  dnring  the  course  of  the  disease.  By  means  of  diis 
appliance  the  linil*  may  he  hehl  in  the  clesire^l  |)osition  of  sHght 
ahdoction,  and  it  is  particnlarly  effective  when  the  limb,  because 
(jf  destructive  changes  in  the  joint,  is  inclinet]  towanl  adduction, 

Fiti.  257 


D'Mible  hip  ili««tu*^.  ifrriiiiiatfTig:  in  bony  anohyloais. 


It  should  be  stated  that  the  long-continued  fixation  of  the  limb, 
especially  if  eomljined  T^ith  traction,  may  induce  laxity  of  the 
ligaments  and  hy{)e  rex  tension  at  the  knee»  unless  it  is  properly 
supported  l>y  the  posterior  thigh  liquid.  In  the  cases  in  which 
the  atrophy  is  extreme  and  in  which  this  laxity  is  present  the  splint 
may  be  discarded  in  favor  of  tlie  fixation  bandage  with  advantage 
(Fig.   25S). 

This  perioil  of  supervision  even  in  favorable  cases  shoultl  be 
protracted,  for  no  patient  can  be  consideretl  free  from  the  dang^i 
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of  relapse  for  a  long  time  after  apparent  cure.  If  tliere  is  fimi 
bony  tiDioD,  as  in  exceptional  cases,  cure  is  assured;  but  if 
there  is  simple  fibmus  anchylosis,  and  particularly  if  there  is 
upwanl  ilisphiceinent  of  the  trochanter,  tliere  is  a  strong  tendency 
towanl  flexion  and  adduction,  even  tliough  the  disease  is  cured. 
In  such  cases  it  is  often  necessar\'  to  employ  apparatus  at  intervals 
to  imluce  the  deformity  or  to  hold  the  hm[)  in  prL>f>er  position 
until  stability  is  assured.  Wljen  tlit*  brace  has  been  discartled, 
the  patient  should  be  tnuneci  to  walk  with  efjual  steps,  placing 
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><M  111  the  ki*t?e  l'<>]|i>vi,iuie  «ij»-eit>«  dT  (he  Liiit<-;niiut  uinJ  its  Ire^tmetil 
by  tbe  inuii'tua  bmca 


the  limb,  as  far  as  possible,  on  an  etiuality  i;^ith  its  fellow  and 
atlaptin^  in  like  manner  the  stnjnger  to  the  weaker  meml>er. 

This  has  an  important  influence  in  checking  the  tendency  to 
deformity  ami  in  modifying  or  even  concealing  the  limp,  a  point 
to  which  Juflsrm  has  repeatedly  called  attention. 


Bilateral  Hip  Disease. 

Ninety-five  cases  of  bilateral  hip  disease  were  treate<l   in  tJie 

Hospital  for  RnpturtKl  and  Crippk^d  during  a  periml  of  ten  years 

A>s  a  nile.  the  second  hip  is  affec*te«l  some  time  after  the  symp- 
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toms  of  disease  of  the  first  have  been  apparent,  but  occasionally 
both  joints  are  involved  simultaneously-  In  most  instances  tlie 
symptoms  are  rather  subacute,  owing,  very  likely,  to  tlie  fact 
that  tlie  activity  of  the  patient  is  so  restricteil. 

Treatment. — ^^fhe  treatment  is  similar  in  principle  to  tliat  of 
the  unilateral  form.  The  patient  during  the  greater  part  of  the 
course  of  the  disease  must  be  confinetl  in  the  recumbent  position, 
altliough  not  necessarily  in  bed.  The  double  Thomas  hip  splint 
is  a  convenient  means  of  fixation*  With  tliis  apparatus  traction 
by  means  of  the  weight  and  pulley  may  be  employed,  or  tlie 
brace  may  be  so  modified  as  to  provide  independent  traction.  If 
the  disease  of  one  hip  is  acute  and  is  attended  by  abscess  forma- 
tion, excision  for  the  purpose  of  lessening  the  strain  upon  ttie 
patient  may  be  advisable. 

Fir..    250 
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Left  hip  di««aM,  abowinc  swe)lm«  cmuMd  by  mbtctes^  tdao  the  absence  of  flexion  ciefoniLity< 

If  motion  is  greatly  restricted  in  both  joints  locomotion  unless 
cmtches  are  used  is  very^  difficult  as  motion  at  tlie  knees  can 
supply  only  in  small  part  the  function  of  the  hip-joints.  In  such 
instances  excision  of  one  hip  in  the  hope  of  obtaining  a  certain 
amount  of  motion  may  be  considered. 


Hip  Disease  Gombined  mth  Disease  of  Other  Parts. 

The  most  common  combination  is  with  Pott's  disease.  Tlie 
two  processes  may  be  primarily  distinct,  but  occasionally  it  would 
appear  tliat  the  disease  of  the  hip  is  caused  by  the  infection  of 
an  abscess,  which,  coming  fmm  the  spine,  rt*mains  'or  a  long 
time  in  contact  mth  the  capsule  of  the  joint.  In  five  of  one  hun- 
dred and  fifty  cases  of  disease  of  the  hip-joint  of  w^hich  tlie  final 
results    were    reported    by    Gibney,    ^Vatennan,    and    Reynolds 
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396),  Pott's  disease  was  a  oomplicAtion,  in  two  instances 
jpg  and  in  tliree  following  the  disease  at  the  hip.  The 
wnibination  cif  iIjc  two  diseases  makes  the  raechanieal  treatment 
drfficull*  Recumbency  offers  the  best  opportunity  for  the  effective 
Adjustment  of  apparatus  when  the  disease  of  either  part  is  acute. 
At  a  later  period  crutches  may 
iplo\*ed,  together  i?vitli  tlie 
braces. 


Disease  in  Infancy. 

Hip  disease  in  infancy  is  far 
IcaBconunon  than  in  early  child- 
hood. It  presents  nothing  of 
special  interest  except  that  its 
effect  upon  the  function  of  the 
land  upon  the  development 
the  limb  is  usually  more 
than  in  older  sul>jects. 
bus  disease  of  this  joint 
ust  be  differentiated  from  in- 
fectious epiphysitis,  in  which 
piDiEi{il  operative  treiitment  is 
ijidicatad.  A  modified  Thomas 
brace  is  most  efficient  in  treat- 
nt  (Fig.  223). 


r 


Hip  Disease  in  the  Adult* 

^H  Hip  fiisease  in  the  adult  may 
^Bltesent  the  typical  s^Tuptoms  of 
^ihe  onlsnarj*  form,  hut  it  is  usu- 
^•Ujr  of  tlic  more  subacute  type, 
^Biot  infrequently  it  is  a  com- 
^Blkation  of  tuberLuloais  of  the 
^Bltngs. 

Hie  subacute  form  of  tuber- 
I  aikms  diaeaae  is  often  difficult 
mM  distinguish  fiom  osteoartliritis,  if  this  is  confinecJ  to  die  hi|)- 
^^Knt  Gonorrhoeal  arthritis  and  impacted  fnurture  of  tlie  neck 
^of  the  femur  may  be  mentioned  also  in  differentiid  diagnosis. 
The  medianical  tn^atnient  is  not  difficult,  but  in  mjuiy  instances 


Uritre*t««l  hip  itiseiiM,  81ifl>l  fl«EioQ«iid 
Miliiuetiun  (apfMU-oiti  ab4irt4uuiitf),  Tb*  tear 
of  ft  fornitf  mbmmt  b  mma  ua  Iha  ouur 
MTcct  of  th»  %hi^. 


i 


378  ORTHOPEDIC  SUROERT     . 

eariy  excision  may  be  advisable  in  order  to  bring  about  a  rapid 
cure  of  the  disease.  This  is  far  more  important  than  in  child- 
hood, because  few  adults  can  afford  the  time  required  for  the 
natural  cure,  and  because  in  many  instances  the  general  con- 
dition of  the  patient  may  demand  relief  from  the  depressing  effects 
of  the  local  disease,  especially  if  it  be  complicated  by  suppuration. 

Abscess  in  Hip  Disease. 

It  may  be  assumed  that  a  limited  collection  of  the  fluid  prod- 
ucts of  the  tuberculous  process  is  present  in  nearly  every  case  of 
hip  disease  in  which  the  joint  surfaces  are  actually  involved.  In 
many  instances  it  remains  within  the  joint.  In  a  larger  propor- 
tion of  the  cases  the  capsule  is  perforated,  the  fluid  escapes,  and, 
if  the  quantity  is  sufficient  to  form  an  appreciable  tumor,  it  is 
classed  as  an  abscess.  Such  abscesses  may  be  detected  in  about 
50  per  cent,  of  the  cases  that  are  treated  under  ordinary  condi- 
tions. 

In  1370  final  results  collected  from  various  sources  the  per- 
centage of  abscess  was  as  appears  in  the  following  table: 

39  canen  reporteil  by  Shaffer  and  Lovett^ 60.0  per  cent. 

82  "  **         ••    Gibney* (JO.O 

390  '•  •*         *•    Bruns.*  Tabingen S8.3 

668  **  *'         *'    Koenig,^  G6ttingen 66.5 

125  ••  *•         ••    Sa«»,»  Berlin 60.0    *     " 

82  **  •*        V    Preridlsburger*  Vienna 51.0 

84  "  in  private  pr^ice,  C.  F.  Taylor'  26.0 

Most  often  the  abscess  first  appears  upon  the  anterior  and 
upper  parts  of  the  thigh,^in  the  space  between  the  sartorius  and 
tensor  vaginse  femoris  muscles.  In  other  instances  it  may  be 
detected  first  on  the  inner  side  of  the  thigh,  or  it  may  form  a 
tumor  beneath  the  gluteal  muscles,  its  situation  being  influencetl 
by  the  point  at  which  the  capsule  is  ruptured. 

In  rare  instances  the  acetabulum  may  be  perforated  and  a 
pelvic  abscess  may  be  formed,  or  the  pus  may  find  its  way  into 
the  pelvis  along  the  iliopsoas  muscle;  and  occasionally  a  pelvic 
abscess  may  exist  which  appears  to  have  no  direct  communica- 
tion with  the  joint. 

^  New  York  Meilical  Journal.  May  21,  1887. 

«  New  York  Medical  Record.  March  2,  1878. 

»  Beit.  Eur  klin.  Chir..  1895.  Bd.  xxx. 

<  Die  Spot'.  Tuberculose  der  Knrwh  u.  Gelenke.  Berlin,  1902. 

*  Arbeit  auH  der  Chir.  klin.  der  K.  I'niv.  Berlin  (Bergmann's  clinic),  1806. 

•  Behand.  der  Gelcnktuljerculosc  und  ihre  I\ndre.sultat^  aiu  der  klinik  Albert,  Wien,  1894. 
^  Boston  Medical  and  Surgical  Journal,  March  6,  1879. 
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opding  to  Koenig*  the  weakest  point  of  the  capsule  is  in 
Ihr  anterior  waJI,  where  it  is  covered  by  the  iliopsoas  muscle  and 
by  its  bursa,  which  often  comniuniciite  with  the  joint.  A  second 
weak  pJace  is  in  the  posterior  wall. 

In  a  total  of  321  abscesses  in  hip  disease  reconle<l  by  Koenig 
die  situation  was  as  follows: 


On  the  Inner  aitle  (in»id«  the  remoral  lurtckry) 

I^otit  of  the  joint  (l«tw«eQ  artery  and  anterior  aiipcrior  flpine). 
Eagiaii  oi  Vbe  troebuiter 
PcMt«rkir  Miff ftM  .     .      . 


tThe  tul)eitMiIcHis  abscess  is  a  syioptojn  atid  (^oinrnon  ucconipani- 
ment  of  hip  <iisease,  which,  in  cases  treate<I  yn«ler  pn>[x^r  contli- 
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--^k     The  brBoe  it  provided  with  the  Tbomui  rin<  ftod  with 
the  nochec  extemlion. 


I 

^H  til  recognizetl  as  a  dangerous  complication.  It  is  dangerous  to 
^^^^  beoiuse  of  the  profuse  suppuration  that  may  follow  infection, 
^^^|l  to  function  l>ecaustt  of  the  adliesions  an  1  contractions  that 
may  rsuIl  This  is  evident  in  all  statistics.  It  is  clearly  shown 
in  those  of  Bnins.  In  this  list  the  mortality  in  the  non-sup- 
purative  cases  was  23  per  cent,,  and  of  (he  suppurative  52  per 
cent. 

The  Significance  of  Abscess.^-If  abscess  appears  early  in  the 
course  of  the  disease*  it  usually  indicates  that  it  is  of  a  destruc- 
tive character,  and  that  the  interinr  iif  the  joint  is  involved;  then 
ifioie,  perfect  function  is  less  likely  ti»  be  preservetJ  than  in  thoi^e 
in  whicli  the  disease  has  Iti^u  coufineti  to  the  interior  of 
the  bone. 


1    Loc   cii. 
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Abscess  formation  is  often  preceded  by  an  acute  exacerbation 
of  symptoms,  by  pain,  by  an  increase  of  muscular  spasm  and 
consequent  distortion,  and  often  by  an  elevation  of  temperature. 
These  acute  symptoms  subside  and  a  fluctuating  swelling  appears. 
It  may  be  inferred  that  the  pain  in  such  a  case  was  due  to  the 
tension  of  the  abscess  within  the  capsule,  and  that  the  relief  of 
pain  followed  perforation  and  the  escape  of  the  fluid. 

In  perhaps  the  larger  proportion  of  cases,  more  especially 
those  in  which  the  joint  has  been  protected,  the  formation  of  the 
abscess  is  not  preceded  by  acute  symptoms,  such  as  have  been 
described.  Its  appearance  is  long  delayed,  and  but  for  the  swell- 
ing its  presence  would  not  be  suspected. 

As  the  progress  of  the  disease  is  influenced  by  the  strain  and 
injury  to  which  the  part  is  subjected,  so  abscess,  a  symptom  of 
disease,  is  more  common  in  those  cases  in  which  early  and  effi- 
cient treatment  has  been  neglected;  for  the  same  reason  its  sub- 
sequent course  is  directly  influenced  by  the  protection  that  the 
diseased  joint  receives. 

The  danger  from  abscess  is,  of  course,  infection.  Occasionally 
the  abscess  may  become  infected  before  an  opening  forms.  Such 
infection  may  be  inferred  when  the  tissues  about  the  abscess  are 
hot  and  sensitive,  and  when  fever  is  present;  but,  as  a  rule,  the 
abscess  is  sterile  until  the  skin  is  perforated.  If  the  abscess  sac 
is  small  and  if  drainage  is  efficient,  and  especially  if  communica- 
tion with  the  joint  has  been  occluded,  infection  is  of  slight  con- 
sequence. But  if  before  the  opening  has  formed  the  abscess  has 
perforated  intermuscular  fasciae  and  has  extended  between  the 
layers  of  muscles  in  various  directions,  infection  is  likely  to  cause 
severe  local  and  constitutional  symptoms.  The  thigh  becomes 
the  seat  of  an  infectious  cellulitis,  pockets  of  pus  form,  which 
cannot  be  properly  drained;  hectic,  emaciation,  and  loss  of  appe- 
tite follow,  and  if  the  profuse  discharge  of  pus  persists  amyloid 
degeneration  of  the  internal  organs  may  result.  Such  patients 
are  said  to  die  of  exhaustion,  but  the  cause  of  exhaustion  is  an 
infected  abscess. 

Treatment. — Admitting  that  abscess  is  a  symptom  whose  im- 
portance stands  in  direct  relation  to  the  care  that  has  been  exer- 
cised in  the  treatment  of  the  disease,  and  that  in  the  better 
class  of  cases  the  danger  from  this  source  is  slight,  still  it  is  also 
true  that  abscess  is  the  chief  cause  of  danger,  and  almost  the 
only  cause  of  death,  in  hip  disease  fer  se.  One's  views  as  to  the 
treatment  are  likely  to  be  influenced  by  the  class  of  cases  with 
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which  he  is  most  familiar.  Some  surgeons  have  advocated  abso- 
lute non-interference  with  the  symptomatic  abscess  on  the  ground 
thmt  in  many  instances  it  finally  disappears  by  spontaneous  ab- 
aoiption,  while  in  other  cases  the  long  delay  allows  the  com- 
munication with  the  joint  to  close,  so  that  the  danger  of  infection 
after  an  opening  has  formed  is  slight.  Finally,  that  the  results 
mher  non-interference  are  better  than  those  reported  after  opera- 
tiTe  treatment.  Others  insist  that  all  collections  of  fluid  of  this 
character  should  be  evacuated  as  soon  as  they  are  discovered, 
because  of  the  danger  of  infection  before  an  opening  forms  and 
because  of  the  advantage  gained  by  preventing  burrowing  of 
pus.  litde  could  be  said  against  this  latter  course  were  it  not 
that  infection  is  as  common  after  operative  treatment  as  when  a 
spontaneous  opening  forms;  the  only  advantage  in  favor  of  the 
artificial  opening  being  that  the  cavity  with  which  it  communi- 
cates should  be  smaller  and  more  direct  than  when  the  fluid 
has  undermined  the  tissues  in  various  directions,  but  this  is  offset 
by  the  fact  that  at  least  20  per  cent,  of  abscesses  disappear  with- 
out treatment.  In  fact,  as  compared  with  indiscriminate  incisions, 
the  let-alone  treatment  should  be  preferred  when  proper  after- 
treatment  cannot  be  assured. 

It  would  appear,  however,  that  the  middle  course,  between  the 
extremes,  is  the  safest,  and  especially  so,  as  by  far  the  larger 
number  of  patients  must  be  treated  under  conditions  that  do  not 
permit  of  proper  care.  In  the  out-door  department  of  the  Hos- 
pital for  Ruptured  and  Crippled  abscesses  are  treated  symptom- 
atically.  If  a  swelling  appears  but  remains  quiescent  and  causes 
no  symptoms  it  is  not  disturbed.  If  it  enlarges,  the  tension  of 
the  fluid  is  relieved  by  aspiration,  which  may  be  repeated  as 
required,  compression,  after  the  evacuation  of  the  fluid,  being 
applied  by  means  of  a  pad  and  bandage.  If  the  contents  are  of 
such  a  nature  that  aspiration  is  impossible,  a  small  incision  is 
made,  the  contents  are  expressed  and  the  opening  is  immediately 
closed  with  one  or  more  sutures.  This  procedure  by  which 
infection  is  avoided  may  be  repeated  at  intervals.  It  may  be 
employed  also  when  deep-seated  abscess  within  the  joint  causes 
painful  tension. 

If  the  abscess  is  of  large  size,  or  if  acute  symptoms  are  present, 
the  child  is  admitted  to  the  hospital.  Here  the  same  general 
prindple  is  followed,  but  in  certain  instances  it  may  be  thought 
advisable  to  explore  the  joint  in  addition  to  opening  the  abscess. 
In  such  cases  the  incision  must  be  longer,  the  wound  is  then  closed 
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with  superficial  and  deep  sutures,  and  a  firm  dressing  is  applied. 
This  operation,  if  performed  under  aseptic  precautions,  causes 
no  disturbance,  and  it  relieves  nature  from  the  burden  of  necrotic 
material  which  must  be  an  obstacle  to  spontaneous  absorption. 
In  many  instances  the  abscess  is  permanently  cured,  although 
if  the  condition  that  induced  it  remains  unchanged  fluid  will 
again  accumulate,  and  if  so  a  spontaneous  opening  will  form 
in  the  line  of  the  incision.  This  operation  is  not  a  radical  cure  of 
the  abscess  or  of  the  disease;  it  is  simply  a  means  of  thorough 
evacuation  for  the  purpose  primarily  of  accomplishing  what  the 
aspirator  does  only  in  part.  If  the  abscess  has  become  infected 
its  contents  are  completely  removed,  the  wound  is  then  packed 
with  gauze,  and  provision  is  made  for  eflBcient  drainage. 

In  the  treatment  of  abscesses  the  injection  of  iodoform  emulsion, 
in  connection  with  the  aspiration  or  incision,  has  been  thoroughly 
tested.  The  results,  as  far  as  the  disappearance  of  the  abscess 
was  concerned,  were  not  as  good  as  from  simple  aspiration;  and 
as  the  procedure,  being  somewhat  of  the  nature  of  an  operation, 
caused  the  patients  some  discomfort  and  anxiety,  it  was  discon- 
tinued. From  the  clinical  standpoint  there  is  little  evidence 
that  these  injections  exercise  any  particular  influence  upon  the 
disease,  but,- theoretically,  iodoform  should  lessen  the  infectious- 
ness of  the  tuberculous  fluid,  and  by  local  irritation  stimulate  the 
growth  of  granulation  tissue.  There  appears  to  be  no  serious 
objection  to  its  use. 

The  Treatment  of  Sinuses. — When  the  disease  is  active  the 
sinuses  that  ser\^e  as  drains  should  not  be  disturbed.  And  in 
the  advanced  cases  when  disease  is  quiescent  and  when  the  tis- 
sues about  the  joint  are  of  the  {)eculiar,  resistant,  "porky"  con- 
sistency, active  measures,  either  for  the  purpose  of  closing  sinuses 
or  for  the  correction  of  defonnity,  should  be  deferred.  In  many 
instances,  however,  sinuses  persist  as  tuberculous  fistula;,  serving 
no  useful  purpose.  In  this  class  the  complete  removal  of  the 
infecte<l  tissue  by  excision  or  by  thorough  curetting  is  the  most 
efTective  remedy.  The  various  applications  of  pure  carbolic 
acid,  solution  of  salicylic  acid,  iodoform  emulsion,  balsam  of 
Penit  and  the  like  are  of  some  service,  but  thorough  removal 
of  the  disease  is  the  only  radical  treatment. 

Exploratory  Operations. — In  certain  instances  exploratory  opera- 
tions may  be  indicated.  If,  for  example,  pain  and  swelling 
indicate  tension  within  the  capsule  it  may  be  relieved  by  a 
small  direct   incision   or  the   joint  may   be    explored   with  the 
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possibility  of  finding  a  loc^alizet!  fmnis  of  disease  tliat  may  he 
removeiJ. 

The  joint  may  be  opeiie<l  by  an  anterolateral  incision,  begin- 
iiing  one  inch  to  the  outer  side  of  the  anterior  superior  spine  luul 
extending  fiownwani  about  three  inches.  This  exposes  the  line 
of  junction  between  the  tensor  vaginse  femoris  and  the  gluteus 
medius  muscles.  When  these  are  separaterl  from  one  another  the 
anterior  surface  of  the  capsule  of  the  joint  is  laid  bare.  Jf  more 
room  is  requireil  the  tensor  vagina?  feinoris  mnsde  may  be  divided. 
The  capsule  is  then  incised  in  the  line  of  the  neck  an<l  through 
the  incision  the  liead  of  the  bone  may  l>e  extrucletl  by  rotating 
the  limb  outwanl  and  extending  it*  By  this  means  the  character 
of  the  disease  may  lie  ascertfiineil  and  in  certain  instances  local- 
ized foci  in  the  neck  or  in  the  head  of  the  bone  may  be  removed. 
The  wound  is  then  closed  or  drained  as  may  seem  advisable. 
By  such  inten^ntion  the  course  of  the  disease  may  be  shortened^ 
although  cure  by  this  means  is  unusual. 

Temporary  anterior  dislocation  of  the  hearl  of  the  femur  by 
means  of  the  anterolateral  inci.sion  may  l>e  of  value  in  acute  and 
painful  disease.  Posterior  dislocation  for  this  purpose  has  been 
performed  by  Bradford  in  several  cases  with  satisfactory  results, 
the  bone  l>eing  agdn  replacefl  when  the  disease  had  become  qui- 
escent.* The  object  of  this  operation  is  to  remove  the  opposing 
bones  from  direct  contact,  and  to  relieve  the  muscular  spasin  that 
accompanies  acute  disease. 

Exploratory  operations  may  be  of  special  value  in  the  later 
stages  of  the  disease,  to  ascertain  the  cause  of  long-CTuitinueil 
suppuration,  or  of  abnormal  delay  in  repair,  which  may  be  due 
to  detache(J  or  adherent  fragments  of  necn)sed  bone  within  the 
joint.  This  point  is  illustnitcil  by  the  statistics  of  f'd  cases  of 
hip  disease  treated  by  excision  by  Poor.^  In  15  of  these  loose 
bone  was  fr)und  in  the  joint,  and  in  7  the  head  of  the  bone  w^as 
detachal. 

In  08  cases  investigated  by  Ijchnian*  at  the  Wiirzburg  clinic 
sequestra  w^ere  present  in  20.4  per  cent.,  and  in  70  per  cent,  of 
88  cases  treated  by  Hietlel/ 

x\n  exploration  of  the  joint  by  one  familiar  with  surgical 
technique  should  be  free  from  danger,  and  it  may  be  of  much 
value* 


^  TraDsiLCtioD#  ot  the  American  Orthiipedic  AmoctAlion*  vol.  xtii, 

*  New  Yqrlt  Mo*Jicol  Journal.  April  23.   1892 

*  Idsiis.   Diaa,,  Wuraburff,   1S96. 

*  Ceatmll^l.  f.  Chlr..  1893,  Bd.  jpc,.  Koa.  7  Aod  8. 
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is  partly  closefl  with  drajiiage,  and  the  extremity  of  the  femur  is 
placeil  within  the  aeetahulnra,  where  it  should  be  retained  for  a 
time  by  a  plaster  bam i age  or  Thomas  brace  pr«5videtl  with  trae- 
tion  straps.  WTien  the  patient  !>egiiis  to  walk  a  hip  splint  or 
other  support  la  use<!  for  a  time  to  prevent  defoniiity.  One  of 
the  most  efficient  supports  of  tliis  class  is  the  short  or  Lorenz 
spica,  the  hmb  being  hxeti  in  an  attitude  of  overextension  and 
moderate  alxluetion  for  many  months. 

Anotlier  form  of  incision  is  that  of  Rydygier'  shown  in  the  ac- 
compan>i*ng  ilhistration.  The  flap  is  lifted,  the  trochanter  major 
is  cut  through  and  witli  its  attache*!  uniseles  turoetl  upward.     The 

Fio.  262 


Hyd3  gier's  incision  for  exctaiuD  of  the  btp. 

capsule  is  tlien  opened  and  tlie  femur  is  dislocated  for  inspec- 
tion. All  the  diseii,se<l  parts,  including  the  entire  acetabulum,  if 
necessary,  together  witli  the  capsule,  are  then  remo%^eth  Com- 
plete removal  of  the  at^ctabuluni  Ls  indicated  when  it  is  perforated, 
a  procedure  particularly  advocated  by  Bardenheuer. 

The  success  or  failure  of  excision  of  the  liip  as  a  life-saving 
operation,  provided  the  diseased  bone  has  been  remove*!,  is  de- 
cided by  the  after-treatment,  and  in  this,  drainage  is  the  great 
essential.  The  o[>ening  must  l>e  large  and  the  shaft  of  the  bone 
must  [je  drawn  down  by  efficient  traction,  so  that  it  may  not 
obstruct  the  opening,   and    die  exuberant  granulations  must  be 

I  MoBcti«-Mo<»rhof,  Wiener  kUn.  Wocheu.,  No.  20,  1905. 
»  n*»iitiH.h   ri..H*.1U   f  f  hir  ,  XXXV.  K.>n«r«n^s.  ltK)6, 
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removed  from  time  to  time.  •  Phelps  has  introduced  a  valuable 
adjunct  in  the  use  of  short,  glass  drainage  tubes  of  large  diameter, 
even  up  to  one  and  one-half  inches.  Through  such  a  tube  or 
speculum  the  gauze  is  inserted,  the  opening  permitting  thorough 
inspection. 

The  importance  of  an  open-air  life  after  these  operations  can 
hardly  be  exaggerated.  The  lack  of  this,  the  ineflSciency  of  the 
after-treatment  in  securing  proper  drainage,  and  the  postponement 
of  the  operation  until  amyloid  changes  are  advanced  explain  the 
unsatisfactory  character  of  the  results. 

The  functional  results  after  excision  in  this  class  of  cases  are 
not  as  good  as  those  that  may  be  obtained  when  the  operation  has 
been  performed  at  an  earlier  period.  If  motion  continues  free  the 
joint  is  usually  insecure.  In  many  instances  there  is  upward 
displacement  of  the  shaft  of  the  femur  upon  the  ilium  with  con- 
sequent flexion  and  adduction  deformity,  while  in  a  third  class  of 
cases  a  movable  joint  of  sufficient  strength  may  be  preserved. 
Tlie  ultimate  shortening  is  considerably  greater  than  after  con- 
sen'ative  treatment.  This  is  accounted  for  by  the  upward  dis- 
placement of  the  femur  and  by  the  removal  of  the  two  epiphyses 
of  its  upper  extremity. 

In  a  period  of  twelve  years,  1888  to  1899,  inclusive,  149  opera- 
tions of  excision  were  performed  at  the  Hospital  for  Ruptured  and 
Crippled.  During  this  time  1283  cases  of  hip  disease  were  treated 
in  the  wards  and  1870  new  cases  were  recorded  in  the  out-patient 
department.  Thus  the  operation  was  performed  in  11.6  per  cent, 
of  those  in  the  liospital,  but  the  relative  frequency  of  the  opera- 
tion in  the  entire  number  of  patients  under  treatment  was  con- 
siderably less  than  this. 

One  hundred  and  twenty-one  of  these  operations  of  excision, 
or  those  performed  prior  to  1897,  have  been  carefully  analyzed 
by  Townsend.^  The  121  operations  were  performed  on  119 
patients,  in  two  instances  both  hips  having  been  operated  upon. 
In  113  abscesses  or  sinuses  were  present,  in  most  instances 
infecte<l.  In  5  cases  the  spine  was  involved  as  well  as  the  hip; 
in  2  instances  the  knee;  in  2  the  tarsus;  in  3  the  ilium.  In 
24  the  anterior  incision  was  employed,  in  97  the  posterior. 
In  18  instances  the  acetabulum  was  seriously  diseased,  and  in  10 
osteomyelitis  of  the  shaft  of  the  femur  was  present.  TTiis 
indicates  tlie  character  of  the  disease  in  the  cases  operated 
upon. 

1  Medical  News.  June  26.   1897. 
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In  99  of  the  119  cases  the  later  results  of  the  operation  were 
ascertained.  Of  these  52  were  dead  and  47  were  living.  Of  the 
52  deaths  9  were  due  directly  to  the  operation,  shock;  28  were 
caused  by  exhaustion  (persistent  suppuration);  9  by  tuberculous 
meningitis;  7  by  other  causes.  Thirty-seven  deaths  occurred 
within  six  months  and  10  others  within  one  year  of  the  operation. 
Of  the  47  patients  living  at  the  time  of  the  investigation,  26  were 
cured.  Of  the  remaining  number  about  one-half  were  in  poor  con- 
dition, so  that  recovery  could  not  be  expected.  It  is  evident  that 
in  a  large  proportion  of  the  cases  the  operation  was  unsuccessful 
as  a  life-saving  measure,  since  suppuration  persisted.  The  func- 
tional results  in  these  cases  are  shown  in  the  following  table: 

T^bijE  Showing  Shortening,  Motion,  Number  of  Sinuses  Present, 
AND  Angle  of  Greatest  Extension  in  Forty-seven  Cases  of 
£xoi8ion.    (Townsend.) 


No. 

Time  since 

1     Generrtl 
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1      Angle  of 
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Motion  in 
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1 
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4 
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35 

8 

5 
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0 
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10 

4 

6 
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6 

2H 
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0 
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10 

4H 
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0 
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0 

11 

'• 

0 
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0 

Ijz 

12 
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4 

0 
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0 
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0 
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14 
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30 

1 

lA 
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1 
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^ 

16 
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17 
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Lovett^  has  reported  the  results  of  50  excisionii  in  a  aiiiiilar 
class  of  cases  at  the  Boston  Children's  Hospital,  1877  t0  IfH&x 
ITie  mjml>er  of  patients  firtuaUy  treate*!  in  the  wards  of  the  boi- 
pita!  is  not  statctl,  hut  1100  cases  were  recorded  ns  having  b«n 
under  treatment  during  tfiis  time,  a  jwrcentage  of  exd^iofis  of 
4.5  of  the  total  number.  In  8  of  tlie  cases  osteomyditis  ol  tbe 
femur  was  present,  and  in  15  the  acetabulum  was  prrfonifw!. 
The  ultimate  mortality  was  about  50  per  cent. 

Pnor^  has  rcportcfl  the  results  in  05  cases  ijpenitcil  upi*n  at 
St.  Mary  s  Hospital,  New^  York,  with  a  final  mortality  of  hIiuiiI 
34  per  cent.  In  21  cases  osteomyelitis  of  tlie  shaft  of  die  femor 
was  present.  In  11  cases  there  was  perforation  of  the  acelabuluiii# 
and  in  9  of  these  the  o|>ening  communicatefi  with  an  intrapelvic 
abscess. 

These  statistics  are  cpioted  to  illustmte  the  relative  efiidency 
of  late  excision.  The  extent  of  the  lesions  in  some  of  the  caaes 
shows  til  at  recovery  would  have  been  iraj>ossibIe  without  opcfm- 
tion,  and  its  failure  to  relieve  the  s\inptoms  in  so  many  instances 
is  sufficient  e\itlence  that  it  was  postpone*!  too  long.  I'ndrr 
proper  conditions  for  treatment  excision  of  the  hip  is  til  most 
never  required,  but  in  hospitjJ  practice  it  should  be  performed 
oftener  and  earlier  in  tlie  course  of  the  disease* 

Amputation, — Amputation  at  tlie  hip  should  follow  excision 
when  suppuration  persists  and  when  the  condition  of  the  pabVnl 
does  not  imjinive,  provided  the  internal  organs  are  not  hoj^rlessidy 
diseiiseth  The  operation  of  amputation  after  complete  exetsioii  b 
a  simple  procedure  and  it  should  not  be  attended  wnth  great  danger. 

Reduction  of  Deformity  in  Resistant  Cases. — The  various  methods 
of  reducing  deformity  during  the  active  stages  of  the  dise^ise  have 
been  described,  and  the  importance  of  preventing  ilefomiily 
thnnighout  the  entire  course  of  treatment  has  been  insistetl  rni* 
At  the  present  time*  for  one  reason  or  anotlier,  deformity  from 
this  cause  is  very  common,  either  because  its  importance  is  not 
appreciatetl  or  l>ecause  it  is  considered  as  a  necessary  nmcomitJUil 
of  the  disease,  treate*!  by  apparatus,  as  it  is  in  the  natunU  cure. 
At  all  events,  in  many  instances  it  is  allowed  to  persist  urjtil  the 
accommcMlative  changes  about  the  disease*!  joint  have  so  fixed  the 
limb  in  the  deformed  position  that  greater  correcting  force  is 
iei|uire<l  than  can  I:k?  applie<l  by  the  weight  and  pulley  or  by 
otlier  method  of  traction. 


1  TrmtLBftotioofi  Amencftn  Ort.hop«dlo  AMooiAtion.  ynA,  %. 
«  New  Vork  Meriioal  ioum»l.  April  23.  1802, 
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In  this  class  of  cases,  in  which  the  muscles  are  structurally 
shortened  and  in  part  transformed  to  fibrous  tissue,  and  in  which 
the  anterior  wall  of  the  capsule  has  become  retracted  and  adherent 
to  the  surrounding  parts,  forcible  reduction  under  anaesthesia,  or 
osteotomy,  may  be  required.  If  the  disease  is  quiescent  or  cured, 
if  the  head  of  the  femur  or  what  remains  of  it  is  in  the  normal 
position,  and  if  a  fair  range  of  motion  rema^'ns,  gradual  forcible 

Fio.  263 


Elztrema  deformity  after  hip  disease,  showing  the  attitude  before  operation. 
(See  Figs.  264  and  268.) 

reduction  after  division  of  the  bands  of  fascia  or  the  muscles 
that  hold  the  limb  in  the  deformed  position  is  advisable. 

In  all  cases  in  which  the  head  of  the  bone  is  destroyed  the 
aim*  should  be  to  secure  an  anterior  transposition  of  the  upper 
extremity  of  the  femur,  and  to  secure  this  result  one  proceeds 
as  in  reducing  or  transposing  the  congenitally  displaced  hip — 
by  longitudinal  traction,  by  forcible  abduction,  combined  with 
massage  of  the  adductors,  and,  finally,  by  gradual  extension — 
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pnr^ieii  u^uaiij  bj  ilivijioa  of  the  resistant  parts  about  the 
anterior  siiperi'jr  Tpine.  The  limb  is  then  fixed  by  a  Lomu 
3pioa  in  an  amm<ie  of  in«3iienite  abiluction  and  overextenaoo. 
Later  the  abiiuction  is  leaseneii.  but  the  overextended  position 
ia  maint;iineil  for  manj  months.  an«i  is  assured  by  passive  move- 
ments after  the  support  is  removeii.  Forcible  reduction  in  cured 
or  quiescent  cases  is  practicaLv  free  from  danger. 

The  CoosctkuL  of  Datemity  by  Famocal  Oitaotonj. — If  the 
deformitv  is  fixeii  bj  bony  anchylosis  or  by  firm,  fibrous  adhesions 
within  the  jVjint:  or  if  it  b  feared  that  violence  may  stimulate 
dormant  liisease:  or  if  there  is  such  a  degree  of  upward  displace- 
ment of  the  femur  upon  the  pelvis  that  the  deformity  is  likdy  to 
recur  after  replacement,  it  is  better  to  correct  the  deformity  by  an 
oste«'>tomv  of  the  femur. 


Fm.  -2^ 


Tne  f.ivori-e  v.cirude  in  reeumUsncy.     ;.See  Fi|c.  263.) 

The  patient  having  been  prepareil  for  operation,  is  turned  upon 
the  side  and  a  sanil-lxig  is  placed  between  the  tliighs.  A  small 
ostL-otome.  aJK»ut  the  shape  of  a  leail-pencil,  of  which  one  extremity 
is  Hatteneil  to  a  cutting  eilge  \^ Vance's  instrument),  is  pushed 
direfily  throjigh  the  soft  parts  to  the  femur  at  a  point  about  two 
iri*h»'5  IrJow  the  apex  of  tiie  trochanter.  It  is  turned  until  its 
fiittin;:  nl^f  is  at  the  right  angle  to  the  shaft  and  it  is  then  driven 
thnnifrlj  the  fortiral  substance  of  the  bone.  When  it  has  pene- 
tr:itf-<l  at  oiu-  |ioint  it  is  withdrawn,  and  adjoining  pordons  are 
rii!  until  ahniit  half  the  cin*uniference  is  di\ided,  when  with 
'^II;:^r  inT^'*'  thf  hone  may  ho  fractureil.  If  the  deformity  b  of 
loiitr  .standi II «;,  division  of  the  contracted  tissues  in  the  adductor 
n-irinn  \\\m\   In-hiw  the  anteri«»r  su|)erior  spine  may  be  required. 

'11. r  liriih  is  then  drawn  down  to  complete  extension  and  mod- 
f-ratr  jlHliMtion,  inid  tht*  ImhIv  and  limb  are  encased  in  a  plaster- 
ot'-P:iri>   s|>irii   JKindap',   which   should    remain   in    position   for 
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several  months,  although  the  patient  may  be  allowed  to  bear 
weight  on  the  limb  a  few  weeks  after  the  operation.  The  long 
may  be  replaced  by  the  short  spica  at  the  end  of  two  months. 
Hiis  latter  or  some  similar  appliance  should  be  used  until  tests 
show  that  there  is  no  longer  danger  of  recurrence  of  the  defonnity. 

The  advantages  of  the  subcutaneous 
method  are  simplicity  and  freedom  from 
danger.  No  dressings  are  required,  ex- 
cept a  pad  of  gauze  over  the  minute 
opening;  thus  the  limb  may  be  firmly  held 
by  the  plaster  bandage.  If  there  is  anchy- 
losis between  the  femur  and  the  pelvis  no 
support  will  be  required  after  the  bone 
has  united,  but  if  there  is  motion  in  the 
joint  some  fixative  appliance  should  be 
employed  for  a  time  to  prevent  recur- 
rence of  a  part  of  the  deformity. 

Prognosis.  Mortali^.— Tlie  direct  mor- 
tality of  hip  disease  is  due  almost  entirely 
to  the  immediate  or  remote  effects  of  ab- 
scess. This  is  illustrated  by  the  statistics 
of  Bnins,  in  which  the  mortality  from  all 
causes  of  the  non-suppurative  cases  was 
23  per  cent,  as  compared  with  52  per 
cent,  in  those  in  whom  suppuration  was 
present. 

The  mortality  among  the  patients 
treated  at  many  of  the  German  clinics  is 
much  higher  than  in  the  corresponding 
class  in  this  country. 

At  Tiibingen,  according  to  Wagner,*  it 
was  40  per  cent. 

At  Ed,  according  to  Mummelthy,  it 

^o  crk  J.    *  A*  After  correct ioi I  uy  usteotumy 

was  48.69  per  cent,  m  non-operative  cases  and  division  of  the  contracts! 
and  53.96  per  cent,  in  operative  cases.       ^JSTiio^ ^^'''''''^  ^^  ^^"^  ^^ 

At  Marburg,  acconling  to  Marsch,  it 
was  35  per  cent,  in  non-operative  cases  and  40.4  per  cent,  in 
operative  cases. 

At  Heiddberg,  accorrling  to  Huismans,'  it  was  46.6  per  cent. 
in  non-operative  cases  and  58  per  cent,  in  operative  cases. 


>  Beit.  I.  klin.  Chir.  1895.  Ii<i.  xiii. 

»  Quoted  by  Bin<ler,  Zeits.  f.  Orthop.  Chir.,  1889.  B<1.  vii..  H.  2  und  3. 
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At  Zurich,  according  to  Pedolin/  it  was  37.7  per  cent,  in  non- 
operative  cases  and  64  per  cent,  in  operative  cases. 

At  Vienna,  according  to  Prendlsburger,^  it  was  17  per  cent. 
in  all  classes. 

At  Gottingen,  according  to  Koenig,'  40.3  per  cent. 

In  a  total  of  636  cases  treated  by  conservative  methods  by  Rabl, 
1859  to  1894,  definite  results  were  ascertained  in  519;*  335  were 
hospital  cases.  Of  these  216  were  cured,  64.4  per  cent.;  70  died, 
20.8  per  cent.,  and  49,  14.4  per  cent.,  were  still  under  treatment; 
184  were  treated  as  out-patients.  Of  these,  132  were  cured, 
71.5  per  cent.;  35  died,  19.2  per  cent.,  and  17,  92  per  cent.,  re- 
mained under  treatment. 

In  288  cases  treated  at  the  Hospital  for  Ruptured  and  Crippled, 
New  York,  reported  by  Gibney/  the  death-rate  was  12.5  per  cent. 

In  private  practice  the  statistical  reports  of  final  results  show 
the  death-rate  to  be  extremely  small.  C.  F.  Taylor,*  94  cases, 
including  24  in  which  suppuration  was  present,  3  deaths. 
L.  A.  Sayre,^  212  cases,  5  deaths.  Lorenz,*  60  cases,  with  3 
deaths. 

In  the  clinics  of  this  country  the  death-rate  has  been  estimated 
to  be  from  10  to  15  per  cent.,  a  rate  of  mortality  much  lower 
than  that  reported  from  those  abroad.  This  is  accounted  for  in 
part  by  the  fact  that  patients  are  of  a  better  class  and  in  part 
because  they  receive  earlier  and  more  efficient  mechanical  pro- 
tection. 

The  causes  of  death,  according  to  Wagner's  statistics  of  124 
cases,  were  as  follows: 

Hip  disease 35 

General  tuberculosis 37 

Tuberculous  meningitis 13 

Tuberculosis  of  the  lungs ....  11 

Acute  miliary  tuberculosis 5 

Amyloid  degeneration 8 

Septic  infection 12 

Intercurrent  disease 3 

"l24 

Thirty  per  cent,  of  the  deaths  occurred  in  the  first  year  of  the 
disease,  26  per  cent,  in  the  second  year,  and  20.4  per  cent,  in  the 
third  year. 

»   Centralbl  f.  Chir.,  July  25.  1896,  No.  30.  «  Lq^.   cit. 

3  Koenig,  Das  Hoeftgelenk,  Berlin,  1902. 

*  Zur  Conserv.  Behand.  dcr  tuberculosen  Knochen  und  GelenkBleiden,  J.  Rabl,  Leipsig 
und   Wien.    1895. 

*  New  York  Me<Ucal  Journal,  July  and  August,  1877. 

«  Boston  Medical  and  Surgical  Journal,  March  6,  1879. 
7  Now  York  Medical  Journal,  April  30.  1892. 
«  Wiener  Klinik,  1892,  10  and  11. 
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The  percentage  of  rei'overy  was  05  per  ccDt.  of  those  in  the 
first  decjule  of  life,  56  per  cent*  of  those  in  the  second,  and  but 
28  per  cent,  of  those  In  the  third  decade. 

The  causes  of  death  in  50  cases  among  778  patients  treatetl  at 
the  New  York  Ortho}xxlic  Dispensary  and  Hospital  during  the 
years  1N77  to  18.S2  were:* 

Tub«rctilou8  metiiiiKitiB    .  ,20 

Amyloid  detccDerAtiou  5 

KxlmtLsLioQ      ...  .3 

Tuberculosi»  of  the  luOigi^  3 

Tuberculous  pcritonitia    .  I 

Sflpticxpnufl       .  1 

CoQiinibioiLfi ,1 

Unlcuown    .      ,      .      « ,      .      -      .   16 


50 


96  deaths  recorded  at  the  Alexandra  Hospitali  London  (a 
tality  of  about  26  per  cent,  of  the  cases  treated),  the  causes 


rere 


TuberculouM  nieiilniiitia  . 
Albuminuria  and  dropsy 
Tuberculoeia  oi  the  luoga 
Exkaiistion  «... 
KrysipelaB  and  pyismia  . 
Aft«r  ofieratioo  . 
Int^retureDi  diseaaea 
Unknown   ..... 


10.1  ii«r  cent. 
20.8       " 


i 


The  direct  mortality  of  hip  disease  should  include  all  deaths 
due  to  operation,  those  caused  by  exhaustion,  and  amyloid  degen- 
eration, which  is  almost  always  the  result  of  profuse  suppunition 
secondary  to  pyogenic  infection.  Tuberculous  meningitis,  a  com- 
mon and  apparently  an  unavoidable  cause  of  death,  is  not  neces- 
Siirily  a  complication  of  the  local  disease,  except  in  so  far  as  a 
lowered  vitality  may  preilispose  tlie  patient  to  it,  since  it  may 
have  been  due  to  new  infection  or  induced  by  the  priraarj'  focus 
which  pre<i"e<leil  the  tuberculosis  of  the  hip. 

It  is  beheved  that  opcmtive  interference  is  sf)metimes  the  direct 

use  of  tuberculous  meningitis,  and  it  is  of  interest  in  this  con- 
lection  to  note  that  20  of  50  deaths,  or,  rather  of  34,  in  wliich  the 

use  of  death  was  known  (58  per  cent).,  were  due  to  this  com- 
plication among  the  cases  treateil  at  the  New  York  Orthopcilic 
Dispensar)^  and  Hospitid,  where  no  operations  were  performed,' 
While  of  52  deaths  in  a  total  of  99  cases  treated  at  the  Hospital 
for  Rupture*]  and  Crippled,  in  which  excision  was  perfonued, 
but  9  were  caused  by  tubenndous  meningitis.* 

>  ShjtflTer  and  Lovett»  New  York  Medical  Journal,  May  21,  1887. 

*  Ibid. 

*  Townaend,  Medical  News,  Juno  20.   1895. 
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The  normal  death-riite  among  cases  under  fair  hygienic  cofxE* 
tions  is  ilhistratecl  by  statistics  from  the  Hospital  for  Ituptufcd 
and  Crippled  at  u  time  when  no  oi>emtive  or  mechanical  treat- 
ment was  employed.'  This  was  12.5  per  cent,;  4.5  per  ecot 
from  exhaustion,  4.5  per  cent,  from  amyloid  degeneration^  IJ5 
per  cent,  from  tuberculous  meningitis,  1.75  per  cent*  from  iDlei^ 
current  tliseases. 

Thus  nearly  75  per  cent*  of  the  deaths  were  due  more  or  les 
directly  to  suppuration, 

Fimcti(>iml  Eesolta, — In  a  certain  proportion  of  cases  perfect 
function  may  be  retainetl,  the  proportion  depending  upon  the 
extent  of  the  diseasej  and  upon  the  timeliness  and  efficiency  of 
the  treatment. 

In  a  total  of  280  cases  from  the  private  practice  of  Dr  L.  A* 
Sa)T^,*  in  which  the  final  results  were  known,  73,  or  26  per  cent, 
recovered  with  perfect  motion^  and  120  or  42  per  cent.,  retained 
good  motion*  These  results  are  extraordinarily  good,  very  much 
better  than  any  others  that  have  been  reported,  and,  of  course, 
far  better  than  may  be  ex|>ected  in  the  oniinary  class  of 

Tlie  effect  of  mechanical  treatment  and  of  the  various  m( 
employed  for  the  correction  of  deformity  is  well  illustratcii  in 
tw^o  series  of  ultimate  results  in  cases  treatetl  at  the  Hospital  for 
Ruptured  ami  Crippleti,  reported  by  Gibney.*  In  the  first  series 
of  80  cases  no  mec*hanical  or  operative  measures  were  emplo>td, 
the  treatment  being  simply  hygienic  and  sjiiiptomatic;  the  re- 
sults, therefore,  represent  natural  cure  under  proper  supenrision* 
The  duration  of  the  disease  was  three  years  in  23;  three  to  atx 
years  in  28;  six  to  ten  years  in  16,  and  fifteen  yeurs  in  one  Cise* 

In  35  cases  the  shortening  was  two  inches  or  more,  and  in 
nearly  every  case  there  was  more  or  le^s  deformity,  viz. : 


la    3ibere 

WM  flexion  to 

*'    S      " 

M 

..    3      M 

»«        »» 

..      U,             M 

t«        It 

"  10      *' 

*«               i« 

*•  ts     " 

tt               «* 

M  n      " 

"               *• 

In  4  no  estimate  was  made.     Distortions  other  thaa 
are  not  specified. 

In  12  instances  motion  was  retained  of  from  15  to  90  ile 


«  Qibncy.  N«w  York  Uadicftl  lUeord.  UatvIi  S.  IHTS. 
«  New  York  Mediosl  Joitnua.  April  »0.  18l»a. 
*  Ltie.  cii. 
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In  the  second  series*  of  107  cured  cases»  niechanicaJ  and  opera- 
tive treatment  was  empfoye«J,  altliough  the  protection  assured 
|was  in  many  instances  far  from  efficient.     In  miuiy  of  these  cases 
rthe  disease  was  in  an  atlvanceil  stage,  and  defonnity  was  present 
in  more  than  half  of  the  number  when  treatment  was  begun,  and 
yet  all  of  them  recovered  without  marked  flexion  and  presumably 
I  without  adduction,  as  this  defonnity  is  not  mentioned. 

No  flexion      ,     , 47 

Flexion  of  10^     .      . 30 

'*       ofI0-2(P 20 

"       of2O-30« 10 

Perfeot  motion  was  retained  in      * 13 

Good 22 

Limited 41 

TtMre  WM  ftnchyloeift  in 31 


In  69 


the  sh 


inch  or  less,  35  havi 


th^ 

r 


lortemng  was 
shortening*     In  38  it  was  more  than  one  inch. 

As  has  been  stated,  the  mechanical  treatment  in  these  cases 
was  not  sufficiently  effective  to  prevent  defonnity,  and  to  attain 
these  results  osteotomy  ^ith  or  without  di\ision  of  contracted  tis* 

es  was  performeti  in  19  cases,  forcible  correction  with  or  without 

notomy  in  30  cases,  and  in  4  cases  the  joint  was  excised. 

If  the  joint  has  been  actually  invaded  by  disease  so  that  a  part 
of  its  articulating  surface  has  been  destroyed,  motion  must  be 
impeded  both  in  area  and  quality.  In  such  cases  the  joint  is 
somewhat  weakened,  and  it  is  often  sensitive,  although  in  many 
instances  not  to  the  extent  of  interfering  seriously  with  the  ability 
of  the  patient.  In  this  class  discomfort  in  damp  weather  or  pain 
on  overexertion  is  experienced,  symptoms  similar  to  those  com- 
plained of  by  rheumatic  subjects. 

Simple  shortening,  due  to  retardation  of  growth,  unaccompa- 
nied by  deformity,  is  of  comparatively  little  importance.  Firm 
anchylosis  in  a  symmetrical  position  ensures  a  strong  and  useful 
limb,  the  flexibility  of  the  lumbar  region  compensating  for  the 
loss  of  motion  at  the  joint.  In  such  cases  the  disability  may 
be  very  slight,  and  the  eft'ecl  of  the  loss  of  motion  may  be  more 
apparent  in  the  sitting  than  in  the  erect  posture,  for  the  patient 
must,  as  it  were,  sit  upon  his  back,  an  attitude  which  perceptibly 
re<iuce5  the  sitting  height. 

Flexion,  if  it  be  slight,  does  not  cause  disability,  but  flexion 
of  more  than  30  degrees  increases  tlie  lumbar  lordosis  and  makes 
the  buttock  prominent,  the  defonnity  so  characteristic  of  the 
natural  cure  (Fig,  207).     Great  flexion,  for  example,  of  60  or  90 
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degrees,  causes  an  exaggerated  lordosis  which  is  aknost  alwsay 
a  source  of  pain  or  discomfort  to  a  patient  who  is  obliged  to  stand 
much  of  the  time. 

Abduction  is  of  no  importance  unless  it  is  considerable.  It 
serves  in  most  instances  as  a  compensation  for  actual  shortening 
of  the  limb. 

Adduction,  on  the  other  hand,  which  necessitates  an  upward 
tilting  of  the  pelvis  in  order  to  restore  the  parallelism  of  the  limbs, 
is  the  most  disastrous  of  all  the  distortions,  since  it  causes  a  prac- 
tical shortening  often  greater  than  that  due  to  the  destructive 
effects  of  the  disease. 

The  motion  that  is  retained  after  recovery  from  hip  disease  is 
usually  considered  as  the  test  of  successful  treatment.  This  is 
by  no  means  the  fact,  for  in  many  instances  motion  is  preserved 
because  the  joint  is  destroyed  and  because  what  remains  of  the 
upper  extremity  of  the  femur  is  supported  by  the  tissues  on  the 
dorsum  of  the  ilium — a  form  of  pathological  dislocation. 

In  such  cases  deformity  is  almost  always  present,  and  the 
support  is  insecure. 

Deformity  is  far  more  disabling  than  loss  of  motion,  and  the 
best  safeguard  against  final  deformity  is  to  prevent  it  during 
treatment,  and  to  retain  as  far  as  may  be  the  joint  surfaces  in 
proper  relation  to  one  another.  Whatever  motion  is  preserved 
will  then  be  of  service  to  the  patient,  and  if  anchylosis  follows 
the  result  may  still  be  classed  as  good. 

Deformities  of  Other  Parts  Oaused  by  Hip  Disease. — Deformities 
of  other  parts  are  sometimes  observed  as  secondary  results  of  hip 
disease,  most  often  in  cases  that  have  not  received  proper  treat- 
ment. In  the  spine  an  exaggerated  lordosis  as  a  compensation 
for  flexion  is  not  uncommon,  and  lateral  curvature  may  follow 
distortion  of  the  pelvis  caused  by  adduction.  In  the  limb  knock" 
knee  may  follow  persistent  adduction  of  the  thigh,  or  it  may  be 
an  effect  of  laxity  of  the  ligaments  without  such  distortion. 
Another  deformity  is  genu  recurvatum.  This  is  apparently  caused 
by  long-continued  disuse  of  the  limb,  and  by  the  use  of  apparatus 
in  which  the  knee  has  not  been  properly  supported.  If  is  sup- 
posed to  be  one  of  the  effects  of  traction,  but  it  is  also  observed 
in  cases  in  which  traction  has  never  been  employed.  In  cases  in 
which  the  muscular  atrophy  that  follows  limited  motion  and  long- 
continued  disuse  is  great,  kixity  of  the  ligaments  of  the  knee-joint 
is  common,  and  not  infrequently  subluxation  of  the  tibia  also. 
A  slight  degree  of  equinus  with  accompanying  exaggeration  of  the 
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arch  is  not  uncommon  among  patients  who  have  been  treated  by 
the  traction  apparatus,  in  which  the  foot  is  pendent  and  in  which 
the  toes  are  often  inclined  downward  to  guide  the  brace  in  walking. 
Practically  speaking,  all  these  secondary  deformities  may  be 
avoided  by  proper  supervision  of  the  patient  during  the  period 
of  treatment. 

As  a  rule,  patients  who  have  recovered  from  hip  disease  finally 
discard  all  apparatus,  or  at  most  use  only  a  cane  as  a  support, 
and  many  prefer  to  walk  habitually  on  the  toe  rather  than  to 
equahze  the  length  of  the  limbs  by  a  high  shoe. 

By  far  the  larger  number  of  this  class,  having  accommodated 
themselves  to  whatever  weakness  and  distortion  may  be  present, 
are  able  to  undertake  the  ordinary  occupations  of  life.  Of  the 
patients  cured  at  the  New  York  Orthopedic  Dispensary  and 
Hospital  in  the  report  already  referred  to,  in  whom  the  final 
results  as  regards  motion  and  symmetry  were  certainly  not  above 
the  average,  it  is  stated  that  there  was  not  a  single  individual 
who  was  incapacitated  from  doing  a  full  day's  work  at  his  or  her 
trade  or  occupation.  None  used  crutches  and  but  one  used  a 
cane. 
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CHAPTER  VIII. 

NON-TUBERCULOUS  AFFECTIONS  OF  THE  HIP-JOLNT. 

The  relative  frequency  and  importance  of  the  various  affec- 
tions of  the  hip-joint  that  cause  disability  are  indicated  by  tlie 
following  statistics  of  Koenig's^  clinic  at  Gottingen: 

Tuberculous  dijieaae 568    =>      76  per  cant. 

Infectious  arthritis  following  typhoid  fever: 

Scarlatina  and  the  like 1101 

Gonorrhceal  arthritis 80 

Arthritis  deformans 22 

Injuries 11 

Contractions,  cause  unknown 6 

Coxa  vara 5 

Tumors 2 

Pysomic  suppuration 3 

757 

Several  of  the  affections  enumerated  are  very  uncommon  in 
childhood,  while  injury  and  coxa  vara  are  relatively  more  im- 
l>ortant.  Coxa  vara  and  fracture  of  the  neck  of  the  femur  in 
early  life  are  considered  in  Chapter  XV. 

Traumatisms  at  the  EQp-joint. 

It  is  probable  that  injury  at  the  hip-joint,  caused  by  falls  or 
strains,  may  induce  congestion  about  the  epiphyseal  cartilage  of 
the  head  of  the  femur.  In  this  class  of  cases  there  is  usually 
discomfort  at  night  after  overexertion,  "growing  pain/'  and 
there  may  be  a  limp  and  restriction  of  motion.  These  symptoms 
may  disap|)car  in  a  few  days  or  they  may  recur  from  time  to 
time.  If  the  injury  is  more  severe  there  may  be  local  sensitiveness 
and  even  swelling — synovitis.  This  congestion,  with  the  lessened 
local  resistance  induced  by  it,  may  be  a  predisposing  cause  of 
tuberculous  disease.  It  is  probable,  also,  that  cases  of  this  type 
an*  sometimes  mistaken  for  hip  disease  and  go  to  swell  the  number 
of  |HTf(Kt  functional  results  that  are  attained  by  one  or  another 
system  of  treatment. 

Treatment. —All  cases  of  this  class  require  careful  treatment 
and  sn|HTvisioii.     Strains  or  other  injuries  in  young  children  are 

>  I):iK  lIoi'ftRclonk.  lierlin.  1902. 
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best  treated  by  a  supporting  l)andage  and  by  rest  in  lied  until 
the  symptoms  disappear.  If  the  sensUive  condition  persists, 
protective  treatment  by  a  brace,  preferably  the  ordinary  traction 
hip  splint,  or  by  a  short  plaster  bandage,  should  be  eniployeji, 
the  diagnosis  being  reservetl  until  it  is  niatie  clear  by  the  progi'ess 
of  the  case.  Chronic  synovitis  of  the  hip-joint,  especially  in 
the  adolescent  or  adult,  unless  it  is  a  result  of  severe  injury,  is 
usually  tnljerculous  in  cliaracter. 

Fracture  of  the  neck  of  the  femur,  epiphyseal  separation,  and 
coxa  vara  are  considered  in  another  section. 

Acute  Infectious  Arthritis— Acute  Epiphysitis  at  the  Hip-joint. 

Acute  epiphysitis,  caused  by  infection  \\ith  pyogenic  germs,  is 
not  uncommon  in  infancy  and  early  childhood,  and  it  often  passes 
as  a  form  of  acute  tuberculous  disease.  Of  fifty-two  cases  in 
which  but  a  single  joint  was  involved  the  hip  was  affectetl  in 
twenty-six.'  In  some  instances  it  is  induced  or  favorefl  by  in- 
jury, in  others  it  is  secondary  to  an  infected  wound,  and  it  may 
follow  pneumonia  or  one  of  the  exanthemata. 

S3rinptoms.— The  symptoms  are  of  sudden  onset,  accompanied 
usually  by  high  fever  and  prostration.  Tlie  hip  becomes  swollen, 
hot,  and  sensitive  both  to  motion  and  pressure. 

Treatment. — The  treatment  is  early  and  free  incision  and 
eflBcient  drainage,  the  limb  being  afterward  supported  by  some 
form  of  splint.  The  suppuration  ortlinarily  persists  for  several 
months;  the  epiphysis  is  usually  destroyed  in  whole  or  in  part, 
and  in  consequence  the  joint  becomes  somewhat  loose  and  flail-like 
(Fig.  266).  Many  of  these  cases  seen  in  later  years,  but  for 
the  historj^  and  the  scars  about  the  joint,  might  be  mistaken  for 
congenital  dislocation.  In  certain  instances  the  symptoms  are 
less  acute  and  the  diagriosis  from  tyl>erculous  disease  can  be 
made  positively  only  after  a  bacteriologicai  examination  of  the 
fluid  that  may  be  removetl  from  the  joint  by  aspiraton. 

In  the  class  of  cases  in  which  the  disease  is  confined  to  one 
joint  and  in  which  the  shaft  of  the  bone  is  not  involveil.  the  prog- 
nosis is  good  if  the  pus  is  thoroughly  evacuated.  In  twelve 
cases  treated  at  the  Hospital  for  Rupture<l  and  Crippled  there 
were  three  fleaths?  The  prognosis  as  to  function  under  these 
conditions  is  much  better  than  in  tuberculous  disease. 


1  TownBend,  American  Jour  Dal  of  the  Medtc&l  SeieooeB,  Jftnu^ry*  1800. 
s  T<»wii«Bml,  loc.  oit. 
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After  recovery  the  joint  should  be  supported  for  m,  time  to 
prevent  upwanl  displacement.  If  the  head  of  the  femur  hu 
been  destnnTfl  there  is  usually  upwanl  and  backward  displai^ 
ment.  This  induces  flexion  and  adduction  of  the  limb  and  great 
disability.  In  such  cases  one  should,  under  aniesthesia,  f<»re  the 
femur  fon^ani  to  the  neighborhood  of  the  anterior  superior  spine 
and  to  fix  it  there  for  a  long  period  by  the  application  of  a  Lorraz 
spica  bandage  appliefl  with  the  limb  in  an  attitude  of  abduction 
and  h^-perextension.  The  ofieration  is  in  detail  similar  to  the 
I^)renz  method  for  replacing  the  congenital  dislocation.  (See 
Congenital  Dislocation  of  the  Hip.) 

Subacute  ArtbritiB. 

In  the  forms  of  arthritis  that  may  complicate  infectious  dis- 
eases several  joints  are  usually  involved,  and  the  affection  u 
often  subacute  in  character. 

Tudoubtedly  there  are  mild  cases  of  infection  at  the  hip-joint 
tenninating  in  partial  or  complete  recovery  without  operation. 
In  such  cases,  which  are  usually  classed  as  rheumatism,  there  is 
usually  some  iiifiltnition  about  the  hip,  flexion  deformity,  limita- 
ti()n  of  motion,  and  pain  or  discomfort  referred  to  the  affected  joint. 
A  satisfactory  treatment  is  the  application  of  ichthyol  ointment 
in  a  strength  of  alwnit  25  per  cent.,  the  joint  bdng  fixed  by  a 
IK)stcrior  wire  splint  or  light  Thomas  hip  brace. 

Spontaneous  Dislocation  of  the  EQp-^oint. 

If  the  hijv-joint  In^'omes  distended  with  fluid  the  capsule  may 
1k»  niptuHMl  and  sudden  displacement  may  occur. 

I)cgt»z*  has  collt*<te<l  fnmi  liteniture  seventy-nine  cases  of  this 
cliaractcr.  The  displacement  occurred  in  the  course  of  the  fol- 
lowing <lis(»asc*s: 

ryphoi.i  fc\cr 32 

Klicuniati-ni 24 

S'.iilafina 13 

Variola 3 

(i<>M<irrl)ii-al  ai'thnt in                  3 

F,a  KripiM!      ...             2 

I  ry-iprla-* 1 

F:rui.ti\.'f.-\ir 1 

Siuh  jiccijlrnts-  nuiy  be  gnanlcil  agsiinst  by  preventing  flexion 
iiitd  adduction  of  the  linih  and  by  evacuation  of  the  fluid  that 

>   |{..vu<-  .l'(»rthop.Mio.  January  1.  18TO. 

-  (;iatT.    Ik-iit-ohu  ZvitH.  f.  i'hir,  Februar)'.  1902. 
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flistetitls  the  joint.  The  femur  shoiiltl  be  replaced  as  soon  as 
possible  before  it  has  become  fixed  by  adhesions  and  contrac- 
tions* Even  in  this  rhiss  of  cases,  in  which  treatment  has  been 
delayecl  for  months,  l>y  means  of  preliminary  traction  and  by 
the  use  of  manual  force,  as  in  the  re<l action  of  congenital  tlisloca- 
tion,  one  may  succeed  in  replacing  the  femur.  In  cases  of  long 
staniling  the  acetabulum  is  filled  with 
new  material,  which  must  be  removetl 
by  the  open  method  before  replacement 
is  possible.  As  an  alternative  operation 
one  may  force  the  head  of  the  femur  into 
the  anterior  position  and  fix  the  limb,  for 
several  months*  in  the  attitu<le  of  exten- 
sion and  adiluction.  If  the  outwanl  rota- 
tion of  the  foot  is  excessive,  or  if  a  ten- 
dency towanl  adduction  persists,  a  sec- 
ondary osteotomy  of  the  shaft  below  the 
trochanter  minor  may  be  perfornietl. 
However  early  re<lnction  is  accomplished, 
limitation  of  motion  is  to  be  expected,  and 
in  many  instances  absolute  anchylosis. 
On  this  account  the  limb  should  he  sup- 
ported for  a  time  in  proper  position  in 
order  to  prevent  deformity. 


Oonorrhceal  Arthritis* 


Gonorrha^al  arthritis  o(  this  joint  is  an 
affection  not  uncommon  in  arlult  life^  antl 
in  its  s\Tiiptoms  and  effects  it  may  re- 
semble tuberculous  disease  or  j>erhaps 
more  closely  osteoarthritis.  The  treat- 
ment of  infectious  arthritis  in  genend  is 
discussed  elsewhere.      Deformity  should 

I  _^„  ^     1    L       .     A  •       I       1       'aL   a         a*  '^^'^   lulf?r  effect  of  acute  i^pi- 

be  correctefl  by  rest  in  be<:i  with  traction ,    phy«itb  of  tho  right  hip  at  three 

months    or    age.     The    scar    u 


and  prcjtei^^'tive  treatment  should  be  em- 
ployed while  the  sensitiveness  persists* 
The  short  spica  plaster  bandage,  if  properly  applied^  is  a  satisfae- 

^^     tory  support. 

^H  Extra-articular  Disease. 

^^^k„,^  Occasionally  tuberculous  disease,  or  other  form  of  destructive 

^^^pHltitis,  may  begin  in  the  neighborhood  of  the  trochanter  major. 
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The  symptoms  are  local  pain,  sensitiveness,  and  swelling  of  the 
soft  parts.  Later  thickening  and  irregularity  of  the  underlying 
bone  become  evident. 

The  symptoms  are  limp  and  discomfort.  If  the  disease  in- 
volves the  capsule  or  is  sufficiently  acute  to  cause  sympathetic 
con.gestion  of  the  joint,  there  may  be  limitation  of  motion;  but, 
as  a  rule,  this  is  slight  or  absent.  In  many  instances  the  focus 
in  the  bone  may  be  demonstrated  by  an  or-ray  negative.  When 
the  disease  is  tuberculous  or  of  the  subacute  tjrpe,  abscess  in  the 
trochanteric  or  gluteal  region  may  be  the  first  indication  of  disease. 

The  treatment  is  prompt  removal  of  the  focus  of  disease  before 
the  joint  or  the  shaft  of  the  femur  has  become  involved. 

Disease  of  the  pelvic  bones  in  the  neighborhood  of  the  joint 
may  simulate  hip  disease.  The  diagnosis  is  made  by  the  local 
swelling  and  sensitiveness,  and  by  the  freedom  of  motion  in  the 
directions  not  restrained  by  sensitive  tissues  that  are  involved 
in  the  disease. 

Olateal  Bursitis. — ^An  enlargement  of  one  of  the  bursse  lying 
beneath  the  gluteal  muscles  may  cause  a  rounded,  fluctuating 
swelling  in  the  buttock.  It  may  be  sensitive  to  pressure  and  it 
usually  causes  a  limp  and  some  discomfort  on  motion,  dependent 
upon  the  degree  of  inflammation  that  may  be  present.  Occasion- 
ally the  bursitis  may  be  caused  by  injury,  but  in  most  instances 
it  is  the  result  of  tuberculous  infection.  The  bursa  may  com- 
municate with  a  diseased  hip-joint,  but  usually  it  is  a  distinct 
and  primary  affection. 

Iliopsoas  Bursitis. — The  iliopsoas  bursa  lies  in  front  of  the 
capsule  of  the  hip-joint,  extending  from  the  trochanter  minor  to 
and  sometimes  over  the  brim  of  the  pelvis.  Not  infrequendy 
it  comnninicates  with  the  joint.  If  the  bursa  is  enlarged  it  forms 
a  swelling  in  S<'arpa\s  space  of  a  somewhat  quadrilateral  form. 
Sometimes  a  central  indentation  indicates  the  position  of  the 
iliopsoas  tendon.  This  causes  a  distinct  enlargement  of  the 
upper  and  inner  aspect  of  the  thigh.  It  is  usually  accompanied 
by  slight  flexion,  abduction,  and  outward  rotation  of  the  limb, 
iui  attitude  that  relieves  the  tension  on  the  sensitive  part. 
Zuelzer  has  collected  from  literature  forty-five  cases  of  gluteal 
and  fifteen  of  iliopsoas  bursitis.  This  illustrates  the  relative 
fre(|uency  of  the  two  utTcK'tions.* 

Simple  bursitis  may  l)e  distinguished  from  disease  of  the  joint 
by  the   absence   of  characteristic   muscular  spasm   and  general 

i  Deutsche  Zeits.  f.  Chir,  Bd.  i.,  H.  1  iind  2. 
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litnitation  of  motion.     Acute  inflamniHtion  of  a  bursa  may  simu- 
late local  abscess. 

Treatnieiit. "Chronic  disease  of  bursa*  is  usually  tnl>ercirlous 
in  character.  Aspiration  antl  injection  of  carbolic  aciil  or  io<lo- 
form  emulsion  may  be  employe<i  as  primary  measures.  As  a 
rule,  however »  incision*  drainage,  or,  if  pos^sible,  removal  of  the 
sac  is  indicated*  Accordinja;  to  Lund,*  the  iliopsoas  bursa  may 
be  reacheii  easily  }>y  a  vertical  incision  between  the  femoral  artery 
and  the  crural  nerve. 


Malignant  Disease  about  the  Hip-joint. 

Carcinoma  of  the  upi:>er  extremity  of  the  femur  is  almost  always 
secomlary  to  a  primary  tumor  of  another  part  of  the  btwly.  Sar- 
coma is  far  less  fretiuent  in  this  situation  than  at  the  knee.  The 
character  of  the  disease  soon  liecomes  e\ndent  in  tlie  general 
enlargement  of  the  upper  extremity  of  the  thigh,  but  in  the  early 
stage  diagnosis  can  be  made  only  by  means  of  the  a"-ray  or  by 
exploratory  incision. 

Cysts  of  the  Femur. 

In  rare  instances  cysts,  causer!  apparently  by  congenital  inclusion 
of  a  iiisplaced  portion  of  epiphyseal  cartilage,  may  cause  enlarge- 
mentt  weakening,  and  deformity  of  the  upper  extremity  of  the  femur. 
One  ease,  in  a  boy  thirteen  years  of  age,  was  treaterl  at  the  Hospital 
for  Rupturetl  and  Crippled.  The  symptoms  were  discomfi>rt, 
limp,  and  out  wan  1  bo\^^ng  of  the  upper  third  of  the  femur.  Cure 
followed  its  removal.  Of  24  cases  reported  13  were  of  the  upper 
extremity  of  the  femur.  1  of  the  lower  end,  3  of  the  np|jer 
extremity  of  the  tibia,  3  of  the  upper  portion  of  the  humerus. 
The  affei'tion  is  usually  discr>vere<l  during  the  growing  jK'rio<l, 
injury  l^eing  an  exciting  cause.  In  some  instances  spontaneous 
fracture  occurs,^ 

Cysts  may  be  caused  also  by  localizt^d  osteomyelitis  of  a  mild 
character. 

Arthritis  Deformans* 

Osteoarthritis  of  the  Hip-joint*— Osteoarthritis  is  not  infre- 
quently confinetl  to  the  iiifj-joiut.     In  tins  form  it  is  practically 

I  lioskin  M«clioftl  a&d  Surgical  JuumoJ.  September  25.  1902. 
>  Mikulici.  Z«its.  f.  Oiir..  November  19.  1904, 
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an  affection  of  adult  life  or  old  age  (malum  coxte  senile).  It  is  far 
more  common  in  males  than  in  females.  It  b  characterized  in 
its  later  stages  by  disappearance  of  the  cartilage  covering  the  head 
of  the  femur  and  by  an  eburnation  and  progressive  destruction,  or 
wearing  away,  of  the  underlying  bone  with  formation  of  ecchon- 
droses  about  the  junction  of  the  femur  with  the  acetabulum, 
which  become  ossified  into  irregular  masses  of  bone.  In  the 
early  stage  of  the  affection  the  fluid  within  the  joint  may  be  in- 
creased in  amount,  but  later  it  is  diminished  in  quantity  and 
changed  in  quality  as  the  synovial  membrane  becomes  trans- 
formed in  part  to  fibrous  tissue.  The  etiology  of  the  affection  is 
discussed  elsewhere.     (See  page  279.) 

Symptoms. — ^The  early  symptoms  are  usually  subacute  in  char- 
acter. They  are  neuralgic  pain  in  the  limb,  "sciatic  rheumatism/' 
stiffness  on  changing  from  rest  to  activity,  and  sensitiveness  to 
direct  pressure  on  the  joint,  so  that  the  patient  often  lies  habitually 
on  the  other  side.  The  movements  of  the  joint  become  somewhat 
restricted,  and  the  patient  notices  that  he  cannot  take  a  long  step 
or  ride  with  comfort.  In  many  instances  creaking  or  grating  in 
the  joint  is  noticeable.  In  advanced  stages  of  the  disease  there  is 
marked  thickening  about  the  trochanter  which  is  usually  dis{Jaced 
upward,  owing  to  the  progressive  changes  in  the  head  and  neck  of 
the  femur.  The  limb  is  shortened  and  it  is  often  distorted,  usually 
in  an  attitude  of  flexion  and  adduction,  and  marked  atrophy  is 
apparent,  appearances  that,  but  for  the  history,  might  be  mis- 
taken for  fracture  of  the  neck  of  the  femur.  So  also  in  the  earlier 
|)eriod  of  the  diseiise  the  limp,  the  pain,  and  restriction  of  motion 
with  the  attendant  atrophy  may  simulate  very  closely  tuberculous 
disease  of  a  subacute  type. 

The  progress  of  the  disease  may  be  slow  or  it  may  be  rapid. 
It  depends  in  great  degree  upon  the  strain  to  which  the  part  is 
subjected.     In  this  it  resembles  tuberculous  disease. 

Treatment. — In  the  class  of  cases  in  which  the  disease  is  con- 
fined to  a  single  joint  one  may  hoj)e  to  check  the  progress  of  the 
destructive  process  by  lessening  the  strain  upon  the  joint  by 
regulation  of  the  patient's  habits  and  occupation,  and  to  improve 
the  nutrition  of  the  part  by  massage  and  local  stimulants. 
Piussive  motion  in  tlie  directions  of  alxiuction  and  extension,  for 
tlie  purpose  of  preventing  secondary  contraction  of  the  muscles 
is  of  service  also. 

If  deformity  is    {)resent  it  should  be  reduced  by  traction  ar 
rest  in  bed.     Afterward  the  sjTnptoms  may  be  relieved  by  f 
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use  of  a  hip  brace  (Fig.  252)  that  will  remove  the  weight  and 
limit  the  range  of  motion,  or  a  support  of  the  character  of  a  Lorenz 
spica  of  plaster,  leather,  or  other  material  may  be  used.  In 
extreme  cases  resection  of  the  upper  extremity  of  the  femur  might 
be  advisable.  Lorenz  states  that  he  has  treated  cases  satisfac- 
torily by  inducing  anterior  transposition  of  the  head  of  the  femur 
and  fixing  the  limb  for  a  time  in  an  attitude  of  extension  and 
abduction.  In  most  cases  neither  the  operative  nor  the  brace  treat- 
ment is  feasible,  but  the  use  of  a  firm  flannel  spica  bandage  or 
similar  support,  combined  with  the  application  of  cautery,  from 
time  to  time,  adds  to  the  comfort  of  the  patient. 


CHAPTER    IX. 

TrBERcrr/>rs  disease  of  the  kxeb-joixt. 

Sjmonyms. — White  swelling,  tumor  albus. 

Tuljerculous  disease  of  the  knee-joint  is  next  in  frequency  and 
iin|X)rtance  to  that  of  the  hip.  It  is,  however,  far  less  dangerous 
to  life,  and  the  prognosis,  as  regards  function,  is  much  better  than 
in  the  former  affection.  This  is  explained  by  the  simplicity  of 
the  joint  anfl  by  its  situation  at  a  distance  from  the  trunk,  at  the 
junction  of  two  levers  of  nearly  equal  length  and  size.  As  the 
problem  f)f  protection  by  mechanical  means  is  comparatively 
simple  it  is  more  often  applied,  and  in  proportion  to  its  efikriency 
the  injury  is  lessenwl  and  the  tendency  to  deformity  is  checked. 

KiG.   207 


Section  (if  kne^ joint  mt  the  aoe  of  eisht  y«ar«. 
thowinfc  the  epiphysiei*  of  the  femur  and  tibia  and  their 
relation  ti>  the  ca|i!«ule.  (Kraufle.)  The  eentrp»  nf 
osMifiration  in  the  epiphyw*  of  the  femur  and  tibia  are 
pre.-«ent  at  hirth.  OsMfiration  is  completed  in  each  at 
aUmt  the  twentieth  year. 

The  ranire  of  nuition  ii*  from  slinhtly  more  than 
roinplpte  extension  to  about  50  to  60  decree*.  In 
cfiinplete  exteiiMon  the  tibia  i*  rotateii  nut  want  <in  the 
femur.  In  midflexion  the  laxity  of  the  liitamenti  per- 
mits H  raiiite  **{  in  want  and  outwani  nrtation  of  alkiut 
25  ileKree*. 


Pathology.  -The  (lisea.se  may  l)egin  in  the  epiphysis  of  the 
\'rm\ir  or  in  ttiat  of  tht*  tibia,  occasionally  in  the  patella  or  in  the 
\wiu\  of  tlir  fibula,  or  primarily  in  the  syno\'ial  membrane. 

In  ')\7  casrs/  al)ont  two-thirds  of  which  were  in  adults,  treated 
at  Ivoriiicr's  clinic  at  (M")tting<»n  by  operative  procedures  which 
|)crinitttMl  iM>[M'ction  of  the  joint,  2Sl  (51.4  per  cent.)  were  appa- 
rently c\ain|»l«-s  of  priniarv  ostt»al  (Iisi»ase;  206  (48.6  per  cent.) 
were   primarily   synovial.     Tlic   f(K-us   was  in   the  femur  in  S3 

|)...  .^, ..■.•...!;«■    I  iilM-rriil.,-.-  .liT   Kii«K-ki»ii   iind  (Selenke,  Berlin.  IN96. 
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instiiiices  (33.1  per  cent.),  in  the  tibia  in  107  (3iSJ  per  cent.),  in 
the  patella  in  33  (IIJ  per  cent.),  and  in  more  than  bone  in  48 
(17,1    per  cent/). 

The  exaniination  of  a  joint  [lennittetl  by  artlirectoiny  or  excision 
cannot  be  sufficiently  thorough  to  exclude  disetise  of  the  bone  and 
to  establish  tlie  liiagnosis  of  prinmry  diseiLse  of  the  synovial  mem- 
brane, but  in  92  instances  the  opportunity  was  otfere<l  by  ampu- 
tation at  the  thigh,  SO  of  the  patients  being  aduhs.  This  examina- 
tion,  presumably  thorough,  showed   the  primarj"  disease  to   be 


of  the  bone  in  50  cases,  while  in  35  the  synovial  membrane 
WHS  apparently  the  seat  of  tlie  primary  affection.  In  17  of 
tlie  50  cases  in  which  the  disease  was  osteal,  the  focus  was  in 
tlie  femur;  in  7  it  was  in  the  internal  condyle,  in  6  in  the 
external  condyle,  and  it  was  in  other  situations  in  4  cases.  In 
17  the  primary  disease  was  of  the  tibia;  in  5  of  the  internal  tuber- 
osity; in  5  of  the  external  tuU^nisitv;  in  other  situations  7.     In 
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Fia.  2(» 


5  instaBces  the  primary  disease  was  of  the  patelhi>  and  more 
than  one  bone  was  involved  in  11  cases.  Nichols^  states  that  he 
has  examined  120  tuberculous  joints  of  adults  and  children,  after 
excision  or  amputation,  or  at  autopsy,  and  in  every  instance 
primary  foci  in  t!ie  bone  were  discovered.  He  believes  primary 
disease  of  the  synovial  membrane  to  be  verj'  uncommon,  and 
asserts  that  exann nations  are  of  no  particular  value  as  establishing 
the  absence  of  priniarj"  osteal  disease  unless  the  bones  are  sawed 

into  thin  sections.  This  is  tlie  view 
generally  held  in  tli!scoTintr)%  tlnit  In 
die  great  majority  of  cases  the  disease 
iff  the  bone  precedes  tiie  disease  in 
tlie  interior  of  the  joint.  From  tlie 
clinical  standpoint,  liowever,  one  re- 
<'ogni«es  two  distinct  types  of  tuber- 
culous disease:  one  beginning  as  a 
i*hn>nic  synovitis  of  which  the  early 
symptoms  are  subacute,  a  type  more 
often  seen  in  adults  (Fig.  269);  and 
file  more  common  class,  in  which  tl;e 
symptoms  of  pain,  muscular  spasm, 
anrJ  deformity  seem  to  indicate 
rlcarly  primar}'  disease  of  tlie  bone, 
llie  proximity  of  the  active  disease 
in  tlic  ncigliborhood  of  the  joint  sets 
up  a  sympadietic  tiypenemia  within 
it,  a  nil  an  accompanying  s\"no\itis. 
U  tlie  disease  is  progressive  the  sjiio- 
vial  memlmine  becomes  thickened 
aiHl  adhesions  form  between  its  folds 
that  gradually  lessen  the  capacity  of 
the  joint  and  diminish  its  mobility, 
Wlien  perforation  takes  place  the 
granulation  tissue  spre^ids  over  the  surface  of  the  cartilages,  f lestroy- 
ing  them  in  its  progress  and  eroiJing  Uie  underlying  bone;  or  if  the 
joint  isfille<J  witfi  tuberculous  fluid  the  cartibge  may  Ije  macerated 
and  separatetl  in  necrotic  shreds.  The  direct  destructive  effects 
of  tlie  disease  are  increase*!  by  pressure  and  frictit>n  if  the  joint  is 
not  pr«Jtecte<l  by  mechanical  means.  The  hypertrcjphied  3\Tio\dal 
membrane  and  the  thickened  and  diseased  capsule  explain  tlie 
peculiar  elastic  resistance  on  palpation  called  pseudofluctuation* 


1  uberculouH  di^miw  of  tbo  knee  in  an 
adult,     Th©  syaoviflJ  typ«. 


'  Transaetiotm  Americ&Q  OnhopedU:  A»ociiLiion,  vol.  %i. 
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In  more  advanced  cases  there  is  also  a  reactive  inflammation  in 
the  overlying  tissues,  accompanied  by  a  formation  of  fibrous 
tissue  that  involves  the  tendons  and  muscles.  These  changes 
within  and  without  the  joint  cause  the  firm,  resistant  tumor 
characteristic  of  "white  swelling." 

Etiology. — ^The  etiology  of  tuberculous  disease  has  been  dis- 
cussed in  Chapters  V.  and  VII. 

Statistics. — ^Tuberculosis  of  the  knee-joint  is  essentially  a  dis- 
ease of  early  life,  although  it  is  less  strictly  confined  to  childl  ood 
than  is  disease  of  the  spine  or  hip.  Sex  exercises  but  little  influ- 
ence, and  the  two  sides  are  affected  in  nearly  equal  numbers. 
These  points  are  illustrated  by  the  following  table  of  1000  con- 
secutive cases  treated  at  the  Hospital  for  Ruptured  and  Crippled.* 


Age  at  Incipiency  op  Knee-joint  Disease. 


1  year  or  lest) 

2  years  old  . 


4  •• 

5  •• 

6  " 

7  " 

8  " 

9  " 

10  " 

11  •• 

12  •• 

13  •• 

14  " 
16  *• 

16  " 

17  " 

18  " 

19  " 

20  *• 

21  *• 

22  •• 

Males  . 
Females 


25        23  years  old 12 

8 

3 

2 

4 

5 

7 

1 

1 

2 

1 

1 

4 

0 

2 

1 

1 

1 

1 

1 


45 

24 

91 

25 

164 

26 

84 

27 

75 

28 

66 

29 

74 

30 

65 

31 

60 

32 

46 

33 

20 

34 

19 

35 

17 

36 

12 

37 

10 

38 

20 

39 

8 

40 

8 

41 

8 

50 

12 

13 

512 

Ril 

488 

I^ 

1000 

.   485 
.   515 


Symptoms. — The  general  characteristics  of  tuberculosis  have 
been  described  in  the  chapters  on  Pott's  disease  and  hip  disease. 
In  the  description  of  these  affections,  however,  but  little  stress 
was  laid  on  local  sensitiveness  and  local  swelling,  because  the 
diseased  parts  He  at  a  distance  from  the  surface  and  are  concealed 
by  the  muscles  and  other  tissues.  At  the  knee,  on  the  other 
hand,  the  joint  is  superficial,  and  even  slight  effusion  changes, 
to  a  perceptible  degree,  its  contour.     If  the  disease  is  progres- 

1  These  statistics,  together  with  those  of  tuberculous  disease  of  the  joints,  other  than  of 
the  hip,  were  collected  for  me  by  Drs.  F.  C.  Bradner,  S.  E.  Sprague.  E.  L.  Bamett.  and 
S.  W.  Stone,  house  officers  at  the  hospital.  1900-1901. 
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sive,  sensitiveness  to  pressure,  elevation  of  the  local  temperature, 
and  infiltration  or  thickening  of  the  tissues  are  usually  present. 

Even  when  the  patients  are  seen  at  a  comparatively  early  stage 
in  the  course  of  the  disease  the  history  of  the  affection  will  almost 
always  show  that  it  is  chronic  and  progressive  in  character.  Hie 
importance  of  establishing  this  fact  has  been  mentioned  in  the 
consideration  of  hip  disease,  and  it  may  be  stated  again  that  a 
chronic  painful  disease  of  a  single  joint,  accompanied  by  a  tendency 
to  deformity,  is,  in  childhood,  almost  always  tuberculous  in 
character. 

The  symptoms  of  tuberculous  disease  may  be  classified  as 
/tmp,  pain,  local  heat,  sensitiveness  and  sioeUingy  muscidar  spasm 
and  limitation  of  motion,  distortion  and  atrophy, 

Fia.  270 


Flexion  deformity  at  the  knee-joint,  with  slight  subluxation  of  the  tibia. 

On  physical  examination  one  will  note  the  character  of  the 
limp  and  the  slight  flexion  of  the  limb  tliat  usually  accompanies 
it.  The  joint  is,  as  a  rule,  somewhat  enlarged,  the  normal 
depressions  about  the  patella  and  the  prominence  of  the  component 
bones  being  less  accentuated  than  on  the  opposite  side.  There  is 
usually  slight  local  elevation  of  temperature  and  sensitiveness  to 
pressure,  varying  in  degree  with  the  character  of  the  disease. 
In  certain  cases  a  degree  of  effusion  is  present,  sufficient  to  be 
classed  as  synovitis,  but  in  most  instances  the  swelling  is  due,  in 
great  part,  to  the  hypereemia  and  thickening  of  the  synovial 
membrane  and  the  capsule,  which  gives  the  sensation  of  elastic 
resistance  rather  than  of  actual  fluctuation. 

The  most  important  diagnostic  sign  is  limitation  of  the  range 
of  motion  caused  by  muscular  spasm.  The  normal  range  is  from 
complete  extension,  ISO  degrees,  to  a  degree  of  flexion,  limited  by 
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the  apposition  of  the  calf  and  the  posterior  surface  of  the  thigh. 
Even  in  the  eariy  stage  of  disease  slight  limitation  of  complete 
extension  is  present,  due  to  reflex  muscular  spasm,  and  usually  a 
corresponding  limitation  of  the  complete  flexion.  On  sudden 
movements  the  characteristic  reflex  contraction  of  the  muscles  is 
apparent.  In  most  cases  this  limitation  of  motion  and  consequent 
flexion  deformity  is  well-marked  on  the  first  examination. 
Atrophy  of  the  muscles  of  the  thigh  and  calf,  dependent  upon 
the  duration  of  the  disease  and  upon  the  interference  with  func- 
tion, is  present,  and  this  atrophy  is  more  noticeable  because  of 
the  enlargement  of  the  knee. 

Fig.  271 


After  forcible  correction,  showing  the  increaM  of  the  posterior  displacement. 
Drawings  from  the  x-ray  photographs  of  an  actual  case. 

In  certain  cases,  more  often  seen  in  infancy  and  early  child- 
hood, the  symptoms  are  more  acute  and  tlie  progress  of  the 
disease  is  so  rapid  that  it  may  simulate  an  infectious  epiphysitis 
(Fig.  268). 

In  another  type,  apparently  a  primary  disease  of  the  synovial 
membrane,  more  common  in  adults,  the  early  symptoms  are 
very  similar  to  those  of  simple  chronic  synovitis.  The  joint  is 
swollen  by  a  distention  of  the  capsule,  pain  is  not  troublesome 
except  on  jars  or  sudden  twists  of  the  limb,  and  muscular  spasm 
and  limitation  of  motion  are  evident  only  after  a  careful  exami- 
nation. In  this  class,  months  or  years  may  pass  before  the 
symptoms  become  as  disabling  as  in  the  osteal  type  of  the  disease. 

Primary  and  Secondary  DistortionB  of  Knee-joint  Disease. — At  the 
hip-joint,  in  which  the  range  of  motion  is  extensive,  the  deformities 
resulting  from  disease  are  somewhat  complex,  causing,  for  example, 
apparent  shortening  or  lengthening,  according  as  the  limb  is  ad- 
ducted  or  aMucted.  But  the  movements  that  the  knee-joint  per- 
mits are  much  simpler,  and  the  primary  distortion  is  simply  flexion. 
Complete  extension  of  the  limb,  the  limit  of  normal  motion  in 
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that  direction,  brings  the  joint  surfaces  into  close  apposition; 
the  ligaments  are  then  tense  and  no  lateral  motion  is  permitted. 
This  is  the  attitude  in  which  the-  greatest  eflSciency  of  the  limb 
for  weight  bearing  is  assured.  When  the  ability  of  the  knee  for 
carrying  out  its  normal  weight-bearing  function  is  lessened  by 
disease  which  makes  the  parts  sensitive  to  pressure  and  strain, 
the  range  of  extension  is  lessened  and  the  limb  is  persistently 
flexed  to  a  greater  or  less  degree,  corresponding  to  the  sensitive- 
ness of  the  joint.  Hie  agents  that  adapt  the  limb  to  the  habitual 
attitudes  are  the  muscles  under  the  control  of  the  nervous  system. 
In  this  sense  the  primary  distortions  are  due  to  muscular  action, 
but  it  is  certainly  not  true  that  these  muscles  antagonize  one 
another,  and  that  the  stronger  overcoming  the  weaker  cause 
the  deformity,  since  the  extensors  at  this  joint  are  stronger  than 
the  flexors,  and  since  flexion  is  the  primary  deformity  at  every 
joint  which  is  diseased  without  regard  to  the  relative  strength 
of  the  opposing  muscular  groups. 

In  disease  at  the  knee-joint,  as  at  other  joints,  the  extremes  of 
motion  in  every  direction  that  the  joint  permits  are  limited  by 
muscular  spasm,  but  limitation  of  extension,  which  is  so  essential 
to  normal  use,  is  at  once  evident,  while  limitation  of  flexion,  the 
extreme  of  which  is  unessential,  is  only  apparent  on  examination, 
and  it  may  be  absent  even.  Flexion  is,  then,  the  primary  distortion 
at  the  knee,  and  other  deformities  may  be  classed  as  secondary. 

Secondary  Deformities. — Of  these  the  most  conmion  is  outward 
rotation  of  the  tibia  upon  the  femur.  When  the  limb  is  fully 
extended  the  tibia  is  fixed,  but  when  it  is  flexed  lateral  motion  is 
possible,  and  in  the  attitude  of  flexion  the  traction  of  the  biceps 
upon  the  head  of  the  fibula  tends  to  rotate  it  upon  the  femur. 
This  deformity  is  also  favored  by  the  use  of  the  limb  in  the  atti- 
tude of  outward  rotation,  which  is  always  assumed  when  the  weak- 
ness or  stiffness  of  the  knee-joint  is  present,  and  by  the  secondary 
knock-knee  that  often  accompanies  the  disease. 

Subluxation  or  backward  displacement  of  the  tibia  upon  the 
femur  is  another  secondary  deformity.  When  the  leg  is  flexed 
upon  the  thigh  the  articulating  surface  of  the  tibia  glides  back- 
ward upon  the  condyles  of  the  femur.  Here  it  becomes  fixed  by 
muscular  contraction,  and  later  by  the  secondary  changes  within 
the  joint.  If  muscular  spasm  is  extreme,  this  alone  may  cause 
the  subluxation;  but  there  are  other  factors:  one  is  the  destruc- 
tive action  of  the  disease,  which  is  usually  most  marked  at  the 
point  at  which  the  bones  are  in  contact,  and  the  otlier  is  the  leverage 
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Knock-knee  (genu  valgum)  is  another  secondary  deformity. 
This  is  explained  in  certain  instances  by  the  hypertrophy  of  the 
internal  condyle  caused  by  disease,  but  it  is  induced  more  directly 
by  the  use  of  the  flexed  and  somewhat  disabled  limb  in  the  pas- 
sive attitude  of  outward  rotation.  (Jenu  varum  is  unconmion,  and 
it  is  usually  the  result  of  the  destruction  of  a  part  of  the  internal 
condyle  of  the  femur  or  of  the  tibia,  or  of  irregular  epiphyseal 
growth. 

The  character  and  the  relative  frequency  of  the  deformities  are 
indicated  by  the  statistics  of  Koenig's^  clinic,  of  150  cases  of  knee- 
joint  disease  treated  by  arthrectomy,  128  of  these  being  in  children. 
In  94  cases  flexion  was  present;  in  50,  from  a  slight  degree  to  135 
degrees;  in  16,  from  135  degrees  to  90;  in  28,  to  a  right  angle 
or  less.  Together  with  the  flexion  were  combined  other  deformities 
as  follows:  Gfenu  valgum  in  60  cases;  moderate  in  42;  extreme 
in  18.  Gfenu  varum  in  1  case.  Subluxation  of  the  tibia  in  20 
cases.     Outward  rotation  of  the  tibia  in  10  cases. 

As  has  been  stated,  the  primary  deformity  of  knee  disease  is 
simple  flexion.  If  the  disease  is  of  an  acute  type  this  flexion 
increases  rapidly.  If  it  is  subacute  in  character,  and  especially 
if  the  clinical  signs  indicate  that  the  disease  is  primarily  of  the 
synovial  membrane,  the  progress  of  the  deformity  is  slow.  In 
ordinary  cases  secondary  deformities  appear  at  a  later  time  and 
especially  when  the  disease  has  reached  the  destructive  stage; 
and  they  are  most  marked  in  patients  who  have  persistently  used 
the  deformed  limb  without  protection. 

Actual  Shortening  and  Actual  Lengthening. — ^Retardation  of 
growth  is,  of  course,  not  an  early  symptom  of  disease;  in  fact, 
actual  lengthening  of  the  limb,  due  to  the  irritative  effect  of  the 
disease  upon  the  epiphyseal  cartilage  of  the  femur  or  of  the  tibia, 
is  common.  This  lengthening,  sometimes  to  the  extent  of  an 
inch  or  even  more,  may  persist  throughout  the  entire  course  of 
treatment,  but  after  the  cure  of  the  disease  a  corresponding  retarda- 
tion of  growth  that  will  more  than  equalize  the  length  of  the  limbs 
may  be  expected.  When  the  disease  is  of  the  destructive  type 
the  ultimate  shortening  may  be  considerable;  two  or  more  inches 
is  not  unusual. 

Leusden,^  in  33  cases  under  treatment  in  the  clinic  at  Got- 
tingen,  1896-1898,  found  slight  shortening  in  2,  equality  of 
length  in  18,  lengthening  of  the  femur  on  the  diseased  side  in  13. 

In  one  hundred  and  sixteen  cases  of  tuberculous  disease  of  the 

1  Loc.  cit.  -  Deutsche  Zeits.  f.  Chir..  Bd.  11..  H.  3  und  4. 
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knee  tlie  limbs  were  ineasiiretl  by  Berry  and  Glhney^  with  refer- 
ence  to  this  point*  In  72  of  these  there  was  actual  lengtJiening 
of  the  femur,  from  which  it  may  he  inferred  that  in  at  feast  62 
per  cent,  of  the  cases  exiimineLi  the  primary  disease  was  of  tlie 
femur. 

In  17  .  ^*  inch. 


73  *=  62  per  c#tit. 

H.  Tj.  Taylor,^  from  an  examination  of  40  cases  of  tul>ercnlous 
<lisease  of  the  knee,  coDchjdes  that  the  hmb  is  almost  always 
longer  in  the  first  two  years  of  the  disease,  usually  longer  during 
the  second  two  years,  but  usually  shorter  when  the  perit^J  of 
growth  is  completed.  The  lengthening  is  in  most  instances  of 
the  femur. 

Diagnosis»--Tubeixnilous  disease  is  a  local  destructive  proc^ess 
that  is»  as  a  rule,  confined  to  a  single  joint.  This  is  an  important 
point  in  the  differential  diagnosis  from  general  or  constitutional 
affec^tions  like  rheumatism,  rlieumatoid  ardiritis,  and  the  like,  in 
whicli  several  joints  are  involve*!.  The  following  atfections  may 
be  considered  in  differential  diagnosis. 

Injury  of  the  Knee. — Strains  of  the  knee  in  cbildhotMl  are  often 
followed  by  hmp  and  persistent  flexion  and  pain  on  motion.  In 
such  cjises  die  onset  is  sudtlen  and  the  symptoms  usually  clisap- 
pear  quickly  under  treatment.  Synovitis  of  traumatic  origin  is 
usually  indicative  of  a  more  severe  injury.  When  synovitis  per- 
sists the  diagnosis  may  l»e  doubtful  because  tyl>ercyloys  infection 
may  have  followed  the  original  injury,  ^fhis  emphasizes  the 
importance  of  tlie  careful  treatment  and  continued  observation  of 
injuries  of  this  class,  especially  in  weakly  children, 

SynoYitis. — Chronic  s)Tiovitis  of  doubtful  origin,  which  shows 
no  tendency  toward  recoverj\  is  usually  tuberculotjs  in  character, 

Haemarthrosifi.  —  Effusioji  of  blootl  into  the  knee-jtant  nuiy  cause 
inflammatory  symptoms  f luring  tiie  stage  of  absorption  and 
organization  of  the  clot  that  resemble  those  of  disease.  The 
sudden  onset  and  the  personal  history  of  the  patient,  who  may  be 
know^n  as  a  bleeder,  will  explain  the  ,symptoras,     (See  page  289, ) 

Infectious  Arthritis.  Acute  Epiphysitis. — This  is  of  sudden  onset, 
attendetl  by  the  constitutional  anrl  lc»cal  symptoms  of  acute  infec- 
tion. 

'  Aiflerican  JuurnaL  of  the  Mediciil  SeienceB,  October,  1)^93. 

*  Tr&ns«otJDtLB  Americnn  C>rthopcdic   AeeocUtion.   1W1»  voL  Jtiv, 


41 6  ORTHOPEDIC  8URQER  Y 

Rheumatism. — ^This,  in  early  childhood,  may  be  confined  to  a 
single  joint,  but  it  is  of  sudden  onset,  it  is  usually  accompanied 
by  constitutional  disturbance,  and  after  a  time  other  joints  become 
involved. 

Rheumatoid  Arthritis.  Osteoarthritis. — Diseases  of  this  char- 
acter, of  the  monarticular  form,  are  more  conunon  in  adult  life. 
The  symptoms  are  rather  of  the  rheumatic  than  of  the  tuber- 
culous type. 

Oharcot's  Disease. — Charcot's  disease  of  the  knee-joint  is  char- 
acterized by  sudden  effusion,  by  rapid  destruction  of  the  joint, 
and  consequently  by  weakness  and  deformity;  but  pain  is  usually 
very  slight  and  muscular  spasm  is  absent.  The  diagnosis  of  dis- 
ease of  the  spinal  cord  will  explain  the  condition  of  the  joint. 
(See  page  290.) 

Sarcoma. — Sarcoma,  beginning  in  or  near  the  epiphysis  of  the 
femur  or  of  the  tibia,  may  simulate  tuberculous  disease  very 
closely.  K  the  tumor  is  of  the  periosteal  type,  it  usually  forms 
a  more  localized  and  irregular  swelling  than  could  be  accounted 
for  by  tuberculous  disease.  Central  sarcoma  may  simulate  tuber- 
culous disease  also,  but  the  progress  of  the  tumor  is  more  rapid. 
The  clinical  distinction  between  the  two  is  that  tuberculous  dis- 
ease is  very  amenable  to  treatment  as  far  as  its  symptoms  are 
concerned,  while  the  progress  of  sarcoma  is  but  little  influenced 
by  treatment.  It  may  be  stated,  however,  that  the  or-ray  is  the 
only  means  of  early  diagnosis,  the  destruction  of  the  substance 
of  the  bone  about  the  tumor  being  much  greater  than  that  caused 
by  the  tuberculous  process. 

Hjrsterical  Joint. — Some  of  the  symptoms  of  disease  may  be 
simulated  by  hysterical  subjects,  but  there  is  always  an  absence 
of  the  positive  physical  signs  that  invariably  accompany  a  destruc- 
tive disease.  These  and  other  affections  are  described  at  length 
in  the  following  chapters. 

Treatment. — ^The  treatment  of  tuberculous  disease  of  the  knee 
in  childhood  is  conservative,  operative  intervention  being  simply 
incidental  to  protective  treatment.  In  adult  life,  on  the  other 
hand,  the  radical  removal  of  the  disease  may  be  indicated  as  the 
primary  measure.  The  reasons  for  this  distinction  are  obvious. 
In  childhood  the  duration  of  treatment  is  of  no  particular  impor- 
tance as  compared  with  the  final  functional  result,  but  in  adult 
life  the  shortening  of  the  period  of  disability  and  the  definite 
assurance  of  cure  may  be  of  far  greater  moment  than  the  preser- 
vation of  motion. 
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In  eliildhootl,  imiler  favorable  conditions,  ultimate  recoven%  with 
fair  functional  nse  of  the  joint,  may  l>e  nnti(  i|jute(l;  while  a  racliral 
operation,  although  it  may  cure  the  patient  in  a  shorter  time, 
takes  away  the  possibility  of  a  cure  with  motion.  In  adult  life  a 
rigid  limb  is  a  strong,  useful,  if  somewhat  awkwan!  support,  but 
in  childhocxl  the  removal  of  portions  of  the  epiphyses  and  of  the 
epiphyseal  cartilages  entails  a  progressive  inequality  in  the  h'mbs, 
due  to  loss  of  growth,  ami  unless  the  limb  is  protected  by  mecliani- 
cal  means  deformity  is  the  rule,  even  though  the  disease  has  been 
thoroughly  removed.  Thus  the  treatment  of  routine  is,  in  chihi- 
hood,  at  least,  protection;  prote<*tion  from  the  traumatism  of 
motion,  from  the  shock  of  impact  with  the  ground,  and  from  the 
pressure  of  muscular  spasm  an<l  contraction. 

Mechanical  treatment,  which  is  so  difficult  at  the  hip,  is  com- 
paratively easy  at  the  knee,  and,  as  has  been  stated,  the  results 
are  correspjndingly  better.  At  the  hip-joint  one  of  the  most 
common  causers  of  shortening  and  deformity  is  upward  displace- 
ment of  the  femur  upon  the  pelvis,  but  at  the  knee»  if  the  limb  is 
supporter!  in  the  attitude  of  extension,  tfie  uppositioii  of  the  broad 
surfaces  of  the  femur  and  the  tibia  prevents  displacement,  while 
muscular  spasm,  a  symptom  whose  intensity  is  In  proportion  to 
the  degree  of  harmful  motion  that  is  permitted,  is  easily  controlled 
by  efficient  splinting- 

ReductioQ  of  Beformity.— The  first  step  in  treatment  is  the 
retluction  of  deformity  that  may  be  present,  in  order  that  the 
Hmb»  at  the  beginning  as  well  as  throughout  the  entire  course  of 
treatment,  may  lie  in  absolute  normal  position;  and  as  the  chief 
function  of  the  leg  is  to  support  weight  the  proper  attitude  is 
complete  extension.  Whatever  motion  the  patient  retains  will 
then  be  about  the  point  of  greatest  usefulness.  In  the  Ciises  in 
which  an  opportunity  for  reasonably  early  treatment  is  offered 
the  only  deformity  is  flexion  iiulyccd  by  muscuhix  contniction, 
although  if  it  has  persiste^l  for  some  time  secondary  retraction  of 
the  muscles  may  be  present.  In  this  class  of  cases  the  spasm, 
and  conserjuently  the  deformity,  may  be  readily  overcome  by 
placing  the  jinnt  at  rest. 

The  Plaster  Bandage. — The  most  efficient  splint  for  this  purpose 
in  the  treatment  of  ambulatory  cases  is  a  close-fitting  plaster 
bandage,  applied  from  the  groin  to  the  ankle,  or  better,  to 
include  the  foot,  in  order  to  prevent  oedema  of  the  unsupported 
part,  which  is  common  after  the  first  dressing  and  until  the  circu- 
lation of  the  limb  has  become  adapted  to  the  new  conditions. 
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In  the  application  of  the  bandage  the  bony  prominences  of  the 
knee  and  ankle  are  protected  by  cotton.  A  canton-flannel  bandage 
is  then  applied  smoothly,  and  directly  upon  this  the  light  plaster 
bandage.  At  the  second  application,  at  the  end  of  a  week,  the 
subsidence  of  the  spasm  will  permit  the  straightening  of  the  limb. 
In  cases  of  longer  standing  several  successive  applications  of  the 
bandage  may  be  required,  together  with  manual  extension  during 
the  application;  or  an  anaesthetic  may  be  administered.  Under 
anaesthesia  the  muscular  spasm  relaxes  and  deformity,  even  of  some 
standing,  may  be  reduced  by  traction  and  by  slight  leverage,  the 
head  of  the  tibia  being  supported  and  drawn  forward  by  the 
hands  as  the  deformity  is  gently  reduced. 

Traction. — Defqjmity  may  be  reduced  also  by  traction  with 
the  weight  and  pulley,  the  leg  being  supported  so  that  no  direct 
leverage  is  exerted  at  the  seat  of  the  disease  (Fig.  273). 
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Extension  and  count erextennion  in  disease  of  the  knee-joint.     (Marsh.) 

Forcible  Gorrection  by  Reverse  Leverage. — In  the  more  resistant 
cases,  especially  if  accompanied  by  subluxation,  the  following 
method  may  be  employed:  The  patient  is  anaesthetized  and  is 
placed  face  downward  on  a  table,  the  feet  projecting  over  its  end. 

The  body  of  the  patient  is  then  elevated  by  means  of  pillows  to 
conform  to  the  deformity — that  is,  the  thigh  of  the  affected  limb 
is  raised  sufficiently  to  allow  the  tibia  to  lie  evenly  upon  its  ante- 
rior border  on  the  table.  The  operator  with  one  hand  holds 
the  head  of  the  tibia  firmly  against  the  table  and  with  the  other 
massages  the  contracted  tissues  of  the  popliteal  region,  gradually 
exerting  more  downward  pressure  on  the  thigh,  but  never  to  the 
extent  to  lift  the  tibia  from  the  table;  thus,  further  subluxation 
is  impossible.  As  the  contraction  gives  way  the  pillows  are 
removed.  Usually  the  deformity  may  be  reduced  at  one  sitting, 
but  if  it  is  very  resistant  complete  correction  is  not  attempted.  At 
the  conclusion  of  the  operation  adhesive  plaster  straps  for  traction 
and  a  close-fitting  plaster  bandage  are  applied  (Fig.  275). 
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Rest  in  bed  with  traction  b  enforced  for  a  time,  and  the  ordi- 
nary brace  is  then  employed.     This  is,  in  the  author's  experience, 

the  most  effective  and  satisfactory  methorl  for  reducing  deformity. 
If  the  contraction  is  of  long  i>tan<hng  preHniinary  division  of  the 
flexor  tendons  may  be  advisable,  but  this  is  not  usually  necessary.* 
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Tuberouiotls  dlii«ftM  of  the  kB^o  in  iin  adult ,  with  the  form  of  Billroth  »pliiii  itNOtl 
At  the  HcwpitoJ  for  Ruptured  and  Crippled. 

The  BUlroUi  Splint,— The  Bilh-oth  splint,  as  in«xlified  by  Still- 
man,  is  an  effective  appliance  for  overcoming  resistant  deformity. 
A  thick  pml  of  felt  is  placed  over  the  upper  surface  of  the  condyles 
of  the  femur  and  a  thinner  pad  in  the  pophteal  region  over  the 
upper  border  of  the  tibia.  Other  points  that  may  be  subjected 
to  pressure  are  similarly  protected,  especially  the  dorsum  of  tlie 
foot  and  the  perineum.  A  plaster  bandage  is  then  applied  from 
the  groin  to  the  toes,  made  especially  thick  and  strong  in  the 
popliteal  region.  On  either  side  of  the  knee  two  curves  1,  slottetl 
steel  bars  attached  to  expanded  tin  splints  and  joined  to  one  another 

1  Whitmatw  Aintincftn  Journal  of  ilieMedicidScieticea,  Mtiy,  10U3, 
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by  an  adjustable  bolt  are  incorporated  in  it  (Pig.  274).  WTien 
the  bandage  banlens  it  is  completely  di\ided  into  two  parts  by 
a  circular  cut  about  the  knee,  and  the  bolt^  in  the  slots  are  so 
adjusted  as  to  form  a  hinged  splint,  the  centre  of  motion  being 
somewhat  above  and  in  front  of  the  knee-joint.  When  the  limb 
is  shghtly  extended  the  position  of  the  hinges  hfis  a  tendency  to 
lift  the  tibia  and  to  separate  it  from  the  femur.  This  straightening 
opens  the  cut  in  the  popliteal  region,  which  is  held  open  by  a 
wedge  of  cork.  In  this  manner,  by  the  insertion  of  larger  wetlge^ 
the  limb  is  gradually  straightened  from  day  to  day  until  the  fle- 
formity  is  overcome,  or  until  a  new  bandage  is  required.  If  the 
pressure  on  the  front  of  the  femur,  when  the  leverage  is  exerte<l, 
becomes  painful,  a  part  of  the  padding  is  reraovetL 
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Ulufltmiiiij  the  method  of  jupj)nrtiii«  The  huMiy  atkrl^mg  tb^iibm  before  grrttighieuitig 
the  limb.  Thft  foldfld  nheet  irtclit^nietj  i\\v:  ileKret*^  .df-flxibluxtttion  present.  In  realfftjiut 
oaaeti  of  thJ«  type  ad  assistant  apjiheA  (li«  )U'»s^<urt^  uu  ibe  ibiEh, 

In  ttie  treatment  of  older  sul>jt*cts  greater  force  may  l)e  em- 
ployed by  means  of  osteoclasts.  One  of  the  be.st  machines  of  this 
t)^  is  the  Bradford-Goldthwait  genuclast  (Fig.  276).  The  more 
violent  metho<ls  should  not  be  employe*!  during  the  active  stages 
of  the  disease;  and  whenever  considerable  force  is  required  in 
young  subjects  the  |>ossibility  of  separating  the  epiphysis  of  the 
femyr,  forcing  it  backward,  and  thus  pressing  iipt>n  the  popliteal 
vessels,  shonkl  be  borne  in  niind. 

Mechanical  Treatment. — The  most  efficient  mechanical  appliance 
for  the  treatment  of  tubercyloiis  disease  at  the  knee  is  the  Thnmas 
knee  brace.  This  consists  of  two  lateral  uprights  which  support 
the  limb  on  either  side,  terminating  below  the  foot  in  a  cmssbar 
shofl  with  leather  or  rubber,  which  serves  as  a  stilt,  and  alx>ve  in 
a  ring  that  fits  the  upper  extremity  of  the  thigh,  and  supports 
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the  weight^of  the  body.  The  brace  is  made  of  iron  wire  from 
three-sixteenths  to  three-eighths  of  an  inch  in  thickness.  The 
ring  is  of  an  irregular  ovoid  shape,  flattened  in  front,  expanded 
behind  and  wider  on  the  inner  than  on  the  outer  side  (Fig.  277). 
This  ring  is  welded  to  the  uprights  at  a  lateral  and  antero- 
posterior inclination.  The  lateral  inclination  forms  an  angle  with 
the  inner  bar  of  135  degrees  (Fig.  279),  the  anteroposterior 
inclination  forms  an  anterior  angle 
of  145  degrees  (Fig.  278)  with  the 
same  upright,  which  is  set  upon  the 
ring  at  a  point  slightly  in  advance  of 
its  fellow.  The  objects  of  the  shape 
of  the  ring  and  of  its  inclination  are 
these:  its  anterior  part  is  but  slightly 
curved  to  conform  to  the  surface  of 
the  groin;  its  posterior  segment  is 
expanded  to  accommodate  the  thick- 
ness of  the  buttock;  the  anteropos- 
terior inclination  allows  the  ring  to 
rest  comfortably  beneath  the  tuber- 
osity of  the  ischium.  The  lateral  in- 
clination which  follows  the  line  of 
Poupart's  ligament  is  made  neces- 
sary by  the  greater  length  of  the 
outer  bar,  which  in  order  to  assure 
better  support  and  less  pressure,  rises 
above  the  level  of  the  trochanter 
major. 

The  ring  is  made  somewhat  larger 
than  the  thigh  to  allow  for  padding 
with  felt.  This  should  be  thicker  on 
the  inner  and  posterior  surface,  where 
the  weight  is  borne,  than  on  the  ante- 
rior and  outer  part.  The  padded  ring  is  then  smoothly  covered 
with  basil  leather.  As  used  at  the  Hospital  for  Ruptured  and 
Crippled,  the  brace  is  made  from  two  to  three  inches  longer  than 
the  leg,  to  serve  as  a  stilt  like  the  hip  splint.  To  the  foot-piece 
two  straps  are  attached  on  either  side  to  provide  for  traction  on 
the  limb  and  to  hold  the  brace  securely  in  its  place.  A  band  of 
leather  is  drawn  between  the  bars  at  the  upper  third  and  another 
at  the  lower  third  of  the  brace  to  serve  as  supports  for  the  thigh 
and  calf.     Adhesive  plasters,  reaching  from  the  knee  to  the  ankle. 


The  Bradford-Goldthwait  genuclast 
for  the  correction  of  flexion  deformity 
and  subluxation  at  the  knee.  Counter- 
pr^sure  is  applied  over  the  lower  ex- 
tremity of  the  femur.  Subluxation  is 
prevented  during  the  forcible  correc- 
tion by  means  of  the  screw  and  strap 
beneath  the  head  of  the  tibia,  by  which 
it  ia  drawn  forward. 
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provided  with  buckles  above  the  malleoli^  having  been  applied, 
the  ring  is  pushed  firmly  against  the  perineum  and  is  held  in  posi- 
tion by  buckling  the  straps  to  the  traction  plasters  with  as  much 
tension  as  the  comfort  of  the  patient  will  permit.  The  thi^  and 
leg  supports  should  fit  the  parts  perfectly;  the  knee  is  then  fixed 
in  its  place  by  a  bandage  drawn  tightly  about  it  and  the  lateral 
bars.    Ankle  and  heel  straps  complete  the  adjustment  (Fig.  281). 


Fio.  277 


Fio.  278 


The  Thomas  knee-splint,  showing  the 
inner  bar  B  placed  farther  to  the  front 
than  the  outer  bar  C;  A  is  the  lowest 
part  of  the  ring;  upon  this  rests  the  tuber- 
osity of  the  ischium. 


The  ring  of  the  Thomas  knee^splint  after 
padding.    (Ridlon.) 


In  cases  in  which  the  joint  is  sensitive  and  in  which  there  is 
a  tendency  to  deformity  the  entire  limb  is  in  addition  enclosed  in 
a  light  plaster  bandage,  so-called  "skin  fitting/'  applied  directly 
upon  a  flannel  bandage. 

If  the  brace  is  attached  by  means  of  the  adhesive  plaster  straps, 
a  certain  amount  of  traction  is  assured,  together  with  additional 
accuracy  of  adjustment;  and  by  the  traction  and  by  the  direct 
pressure  on  the  knee  the  slighter  degrees  of  deformity  may  be 
reduced  without  discomfort.  In  acute  cases  preliminary  rest  in 
bed  is  advisable,  and  crutches  may  be  employed  in  the  early  stages 
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of  ambulatory  treatment.  But  during  the  greater  part  of  the 
disease  the  splint  serves  as  a  perineal  crutch  and  by  the  use  of 
slight  corrective  force  when  the  plaster  bandages  are  applied,  or 
by  traction  at  times  toward  one  or  the  other  upright,  lateral  dis- 
tortion of  the  limb  may  be  corrected  during  the  course  of  treat- 
ment. This  brace  may  be  used  in  the  treatment  of  very  young 
children  if  it  is  carefully  fitted  and  if  the  parts  are  kept  clean  and 
dry,  and  it  is  an  effective  brace  for  all  ages,  and  for  all  conditions 
of  disease. 


Fig.  279 


Fio.  280 


Showing  the  front  of  the  ring  of  the 
Thomas  knee-splint. 


Showing  the  back  of  the  ring  of  the 
Thomas  knee-splint.     (Ridlon.) 


The  Caliper  Brace. — The  traction  may  be  discarded  and  the 
brace  may  be  held  in  position  by  a  shoulder  band,  or  it  may  be 
used  as  a  soK^alled  caliper  splint.  In  this  form  it  was  almost 
exclusively  employed  by  Mr.  Thomas  in  his  later  practice  and  at 
the  present  time  by  Ridlon,*  the  long  brace  being  used  simply  for 
a  bed  splint.  As  a  caliper  brace  the  two  bars  are  cut  off,  turned 
directly  inward  at  a  right  angle,  and  are  inserted  into  a  steel 
tube,  which  is  passed  through  the  heel  of  the  shoe.  The  bars  are 
made  slightly  longer  than  the  limb,  so  that  the  patient's  heel  is 
lifted  nearly  an  inch  from  the  inside  of  the  shoe  when  walking; 
thus,  the  jar  of  impact  with  the  ground  is  prevented.    The  brace 

1  Transactions  American  Orthopedic  Association,  vol.  vi. 
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is  fixed  ID  position  by  a  leather  band  beneath  the  knee  and  another 

beneath  the  calf,  and  the  limb  is  held  extended  by  pressure  pads 
applied  to  the  thigh  and  leg,  as  illustrated  (Fig.  282).  Ridlon 
uses  the  brace  to  reduce  deformity  by  direct  pressure  backward  on 
the  knee  by  means  of  bandages,  opiates  being  given  to  relieve  pain* 
Other  braces  may  be  employe*!,  for  example,  the  traction  hip 

splint,  but  as  the  Thomas  brace 
answers  every  requirement,  it  seems 
unnecessary  to  descTibe  others  in  this 
connection. 

Accessory  Treatment-— The  acces- 
sories to  protective  treatment,  which, 
j  y  ot  course,  includes  the  proper  atten- 

tion to  the  general  condition  of  the 
I  patient,  iire  local  applications,  injec- 

L  lions,  and  venous  stasis.      They  are 

^^^^  classed  as  accessories  because  none  of 

^^Hb|^^  rliriii  is  essential  to  successful  treat- 

^^^^■^        jmt[  The  local  application  of  cautery,  ap- 

^^P^      iV^^I  plied  at  intervals  of  a  week,  or  less, 

^B  il^Hl  ^^^y  ^^'^'  ^^  ^^^  comfort  of  the  patient 

and  stimulate  the  reparative  pro- 
cesses. The  x-ray  appears  to  act  in 
a  somewhat  similar  manner ;  it  re- 
lieves pain,  and  in  most  instances  the 
infiltration  of  the  tissues  becomes  less 
marked. 

Ichthyol  ointment  of  a  strength  of 
iibout  40  per  cent,  certainly  relieves 
pain  and  local  congestion  in  certain 
i  n st  anc e^ .  Fi rn  i  co ni pression  by  m  eans 
of  a  flamiel  bandage  and  by  the  ad- 
hesive plaster  strapping  is  of  value, 
especially  in  the  infiltrating,  '* boggy" 
type  of  disease.  The  knee  is  the  joint  into  which  injections  of 
io<j(jform  emulsion  may  be  made  most  eiisily.  Such  injections  are 
more  likely  to  Ije  of  service  in  the  s}7iovial  than  in  the  osteal  type 
of  disease*  About  10  c.c.  of  a  10  per  cent,  emulsion  of  iodoform 
in  sweet  oil  may  be  injected  through  a  trocar  into  the  distended 
capsule  at  intervals  of  several  wrecks.  It  is  then  distributed  by 
gende  massage.     It  may  aid  the  reparative  processes  by  an  irrita- 


bs^ 


Tli«  ThutuAd  knee-btmce. 
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tive  stiniijlatioTi,  but  it  apparently  exerts  no  very  direct  influence 
on  the  tuberculous  process. 

Bier's  treatment  by  passive  congestion  may  be  easily  applied 
to  the  joint.  The  limb  up  to  the  joint  is  firmly  bandaged  by 
a  flannel  bandage,  A  rubber  band  is  then 
applied  immediately  above  the  joint  with 
sufficient  tension  to  retanl  the  return  of  the 
venous  blood.  The  joint  then  becomes 
swollen  and  congested.  The  congestion  is 
applied  for  an  hour  or  more  at  a  time, 
once  or  twice  daily.  Passive  congestion  ap- 
parently increases  the  stability  of  the  granu- 
lation tissue  and  its  further  transformation 
to  fibrous  tissue*  The  method  should  not  be 
employed  during  die  acute  phases  of  the 
disease*   (See  page  262*) 

TtBatment  duiing  Convalescence. — During 
the  active  stage  of  the  disease  the  brace  must 
be  worn  day  and  night*  Ehiring  the  stage  of 
recovery  it  may  be  removed  at  night  to  allow 
for  motiim  at  the  knee,  and  later  a  fonii  of 
walking  brace  (Fig,  193)  that  will  allow  a 
limited  motion  at  the  knee  may  be  of  servuee  ; 
but  this  is  not  an  essential  in  treatment.  If 
slight  knock-knee  remains  after  recovery,  it 
may  be  overcome  by  the  use  of  a  Thomas 
knock-knee  brace,  which  will  also  sen^e  as  a 
protection  to  the  weak  joint.  The  indica- 
tions of  cure  have  been  discussed  under  hip 
disease.  In  brief,  when  sufficient  time  has 
elapsed  to  permit  of  natural  cure  ;  when  die  re 
have  been  no  svTnptoms  of  active  disease  for 
months ,-  when  muscular  spasm  has  disap- 
peared, one  may  tentatively  remove  the  brace 
in  the  manner  described.  But  any  sjTBptom 
of  disease,  and  particularly  increasing  limitji- 
tion  of  the  range  of  motion,  or  a  tendency 
toward  deformity,  indicates  the  necessity  for 
continued  protection.  If  anchylosis  is  pres- 
ent, supervision  and  occasional  treatment  will 
be  required  during  the  period  of  growth  in 
order  to  prevent  deformity. 


C:r> 


Tho  caliper  aplint.  E, 
the  riog  arouDd  the  upper 
part  oi  the  thigh.  A.  pad 
for  backward  preaHure,  B, 
bandaco.  0,  baadage.  F, 
leather  sling  for  support  at 
the  book  of  the  limb.  D.  a 
atrip  of  bandage  faateoin^ 
tog«iber  the  preasitre  pads 
to  preveut  alippixi£  aud 
conaequent  losi  of  pteasure. 
(EidloQ  and  Jonaa.) 
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Extra^articnlar  Disease  and  Operative  Intervention. — In  certain 
cases,  especially  in  young  children,  the  disease  about  the  epi- 
physeal cartilage  of  the  femur  or  of  the  tibia  may  find  its  way  to 
the  exterior  of  the  bone  before  it  invades  the  joint.  This  fortu- 
nate course  is  indicated  by  local  sensitiveness  and  swelling  over 
one  of  the  condyles  of  the  femur  or  about  the  head  of  the  tibia. 
In  such  instances  the  thorough  removal  of  the  disease  is  indi- 
cated, or  if  a  Roentgen  picture  shows  that  the  disease  is  accessible 
even  though  it  is  not  immediately  below  the  surface,  an  explora- 
tory operation  may  be  advisable.  An  incision  is  made,  usually 
over  the  internal  condyle  of  the  femur.  The  periosteum  is  raised 
and  a  portion  of  the  cortex  is  removed  in  order  to  expose  the 
spongy  bone  on  either  side  of  the  epiphyseal  cartilage. 

In  many  instances  an  area  of  softening  will  be  found.  This 
must  be  thoroughly  removed.  The  cavity  may  be  treated  with 
pure  carbolic  acid  or  the  cautery,  or  filled  with  iodoform  mass 
and  the  wound  is  then  closed.  In  favorable  cases  prompt  opera- 
tive intervention  may  cut  short  the  course  of  the  disease. 

Abscess. — Abscess  is  present  as  a  complication  in  about  one- 
third  of  the  cases  that  have  received  eflBcient  protection,  and  in  a 
larger  percentage  of  those  in  which  treatment  has  been  neglected. 

It  was  present  in  51  per  cent,  of  Koenig's  cases^  and  in  47  per 
cent,  of  three  hundred  final  results  reported  by  Gibney.*  At  the 
knee,  as  at  other  joints,  the  infected  abscess  is  the  most  dangerous 
complication  of  the  disease,  as  is  illustrated  by  Koenig's  statistics : 

Death-rate  in  cases  without  abscess 25  per  cent. 

"  "  with  abscess 46         " 

Although  in  many  instances  abscess  indicates  an  extensive  and 
destructive  disease  of  the  bone,  yet  the  exhausting  suppuration 
that  is  an  indirect  cause  of  death  is  suppuration  from  infected 
areas  in  the  thigh  and  leg,  which  may  have  little  direct  relation 
to  the  extent  of  the  original  disease.  It  should  be  the  aim  in 
treatment  to  prevent  this  burrowing  of  fluid  after  the  capsule  has 
been  perforated,  and  to  prevent  overdistention  of  the  capsule  even, 
in  order  to  lessen  the  macerating  effect  of  the  tuberculous  fluid 
upon  the  cartilages.  When  the  fluid  within  the  joint  is  of  con- 
siderable amount,  and  when  it  is  increasing  in  quantity,  it  may 
be  removed  by  aspiration,  or  a  better  procedure  is  to  incise  the 
capsule.  This  will  permit  thorough  removal  of  its  fluid  and 
solid  contents,  after  which  the  opening  may  be  closed  with  sutures. 

^  Loc.  cit.  *  American  Journal  of  the  Medical  Sciences,  October,  1893. 
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Tiih>eniilous  alxsct^ss  which  has  perforated  the  cajisiile  may  \w 
treatecl  in  the  same  manner,  or  it  may  l^e  drained  subsequently, 
acconJing  tfj  the  indications.  Unless  the  abscess  is  infected 
cai'eful  bandaging  of  the  thigh  Jind  leg  .should  prevent  burrt*wing. 

Synovial  Tuberculosis.— In  the  forms  of  syno\ml  tuberculosis 
that  resemble  elironie  sjiiovitis  the  fluid,  if  the  quantity  is  large, 
may  be  evacuated  by  an  bicision  in  the  capsule  which  will  allow 
for  exploration  and  for  removal  of  the  fibrinous  masses  that  are 
often  present.  Afterwartl  the  interior  of  the  joint  may  be  treated 
with  an  application  of  a  stn^ng  solution  of  chloride  of  zinc  or  pure 
carbolic  acid.  This  sets  up  an  active  reaction  which  causes  adhe- 
sions T;Nithin  the  capsule,  atnl  exerts  a  favomble  influence  on  the 
course  of  the  dLsease.  A  protective  brace  should  be  worn  to 
guani  the  joint  from  sudden  twists  and  strains  and  to  limit  the 
range  of  motion  within  the  jminless  arc  (Fig.  193).  The  adhesive 
plaster  strapping  may  be  employed  in  cases  of  this  class  with  great 
advantage.  It  is  in  this  t}^e  of  disease  that  passive  congestion  is 
most  effective.  The  same  is  true  of  the  injection  of  iodoform 
emulsion.  Theoretically,  its  use  should  modify  the  infectious 
quality  of  the  tuberculous  fluid  and  lessen  the  danger  of  infection 
with  pyogenic  gernLS,  and  on  this  ground,  rather  than  because  it 
actually  shortens  the  course  of  the  disease,  it  may  be  recnm- 
iiiended. 

Arthrectomy.— When,  as  m  exceptional  cases,  the  disease  is  pnj- 
gressive  and  shows  no  tendency  towartl  recoverj",  antl  particu- 
larly if  an  infected  abscess  C4>mmunicating  with  the  joint  makes 
efficient  drainage  difficult,  the  i>peration  of  arthrectomy  may  h>e 
indiciited. 

An  Esmarch  bandage  having  been  applied,  the  joint  is  thor- 
oughly exjK)sed  by  a  cur\'ed  anterior  incision  passing  above  or 
lielow  or  througli  the  patella,  and  all  the  diseased  tLssue  is  rt*- 
moved;  that  in  the  soft  paits  is  cut  away,  and  foci  in  the  bone 
are  excavated  with  the  chisel  and  scoop.  If  infection  l>e  present 
the  joint  may  be  packed  with  gauze,  the  leg  Ijeing  fixcil  in  the 
position  of  flexion;  but  in  other  instances  the  wound  is  closecl 
with  or  without  dr^unage  as  may  seem  adnsal>Ic,  In  a  large 
pnyportion  of  cases  primary  healing  aiay  be  obtained.  By  the  pro- 
cedure one  may  hope  to  cure  the  disease,  but  in  all  but  exceptional 
cases  the  fimctional  result  will  l>e  anchylosis.  The  operation  has 
the  advantage  over  complete  excision  in  that  less  bone  is  removed. 
and  that  the  epiphyses,  in  part»  at  least,  remain;  thus,  the  imme- 
diate  as  well  as  the  ultimate  shortening  is  less  than  after  excision. 
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Results  of  Arthrectomy. — ^The  direct  death-rate  of  the 
operation  is  small.  In  150  cases  reported  by  Koenig  but  3  deaths 
were  attributable  to  the  operation  itself.  The  final  results  in  114 
of  these  cases,  in  which  the  operation  was  performed  in  childhood, 
w:ere  as  follows: 

Patients  cured  and  living 90 

Cured  of  the  local  diaeaae,  but  not  living  at  the  time 

of  the  investigation 10 

Practically  cured,  insignificant  fistulse  remaining     .  2 

102  =  89.5  per  ct. 

Living,  not  cured 5 

Deaths  before  the  cure  of  the  local  disease    ...         7 

12  =  10.5  per  ct. 

Thus  in  89  per  cent,  of  the  cases  the  operation  was  successful 
as  far  as  the  cure  of  the  local  disease  was  concerned.  In  75  per 
cent,  of  the  successful  cases  immediate  cure  was  attained;  in  25 
per  cent,  fistulse  persisted  for  a  longer  or  shorter  time.  In  10 
cases  some  motion  was  retained,  but  in  the  others  anchylosis  fol- 
lowed the  operation.  In  about  70  per  cent,  of  the  cases  the  limb 
was  practically  straight;  in  30  per  cent,  it  was  distorted.  This 
shows  the  necessity  of  continued  supervision  and  in  many  in- 
stances of  protective  treatment  during  the  growing  period  in  all 
cases  in  which  anchylosis  is  present  from  whatever  cause. 

In  forty-eight  cases  in  which  the  operation  had  been  performed 
before  the  tenth  year,  and  in  which  the  limbs  were  straight,  the 
influence  of  the  operation  on  the  growth  was  investigated. 

Yeara  elapaed  Average  ^wrtening, 

Number  of  ca»e»,                                         aince  operation.  in  cm, 

6 2  1 

6 3  1.6 

4 4  1 

3 5  2 

19 &-7  2 

11 8-13  2.5 

These  measurements  indicate  that  the  shortening  is  not  likely  to 
be  very  great  as  a  result  of  the  operation,  certainly  very  much  less 
than  after  complete  or  even  partial  excision  performed  at  the 
same  age. 

Excision. — Excision  of  the  joint  in  childhood  lias  been  practi- 
cally abandoned,  because  of  the  great  shortening  that  follows 
complete  removal  of  the  epiphyses,  and  because  so-called  partial 
excision — ^that  is,  the  removal  of  the  thin  sections  of  bone  from  the 
surfaces  of  the  femur  and  tibia,  leaving  the  cartilages — is  usually 
an  unnecessary  operation,  in  the  sense  that  disease  that  might 
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be  cured  hy  this  procedure  might  have  been  cured  by  conservative 

methods. 

Early  excision  in  adult  cases  is  often  indicated  because  it  will 

assure  a  cure  of  the  disease  in  a  short  time,  whereas  mechanical 

treatment  will  at  best  require  years  of  diisability  with  no  certiiin 

prospect  of  al>solute  cure  at  tlie  end  of  the  period.     If,  therefore, 

the  disease  has  progressed  suffiriently  to  indicate  that  the  natural 

cure  would  rt\sult  in  anchylosis,  or  if  the  time  rt^quired  for  natural 

cure  is  of    imjiortance   to   the 

patient,  early  excision  may  Ik*  ^'"  "^' 

advised  in  the  cjise  of  the  adult 

or  adolescent  whose  growth  is 

nearly  completed* 

I'he  opemtion  is  perfonned 
under  the  Es march  bandage, 
and  the  joint  is  exposed  by  t!u* 
anterior  incnsiun*  as  in  the  oper- 
ation (if  arthreetomy.  All  tlie 
diseased  tissues  are  cut  away 
and  seetions  of  the  bones,  jjar- 
allel  to  the  articylar  surfaces, 
are  removed  sufficient  in  depth 
to  include  all  the  diseased  area. 
Tlie  sections  should  allow  tlic 
bones  to  be  brought  into  close 
apjxjsitirm  and  they  should  I>p 
held  by  strong  sytur(\s  of  catgut. 
The  vessels  having  been  ligated, 
the  wound  may  be  closed  wuth 
or  without  drainage,  as  may  be 
indicated  by  the  characterof  the 
disease,  a  plaster-of-Paris  dress- 
ing is  applied,  and  the  limb  is 
elevated.  Mechanical  support  is  of  service  in  the  after-treatment 
in  lessening  the  discomfort  and  hastening  the  cure. 

Results  of  Excision.— In  Koenig*s  statistics  of  3(X*  excbions, 
6  deaths  were  ilue  directly  to  the  oj>eration,  and  23  others  occurred 
during  the  course  of  the  after-treatment— a  total  of  29  (9.6  per 
cent.). 

In  23  instances  amputation  was  aften^'ard  performed  because 
of  failure  of  the  operation.  The  goijd  results  are  classed  by 
Koenig  as  75  per  cent.,  the  bad  as  25  per  cent.    In  193  cases 


Deformity  und  {^hurtcning  re!»iiktng  fruin  ei- 
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the  position  of  the  limb  in  after  years  was  investigated.  It  was 
straight  in  175,  distorted  in  18,  all  but  1  of  this  latter  group  being 
in  children.  Of  400  resections  of  the  knee  in  Bruns'  clinic  final 
results  were  ascertained  in  379  cases.  The  early  results  were  as 
follows : 

Discharged,  well 343 

with  fibtulaa 29 

Amputated 17 

Dead 17 

Not  cured 4 

Final  results: 

WeU 280  ^ 

With  fistula*      .      .      .      .      .      .      .  3  [  Q^^  ^^jjjg  g7  Q  p^j.  ^^j,^ 

Dead,  but  cured  of  local  di.««a««  .      .  45  I 

Dead,  not  cured 3  J 

Living,  not  cured 10  ^ 

5?^'.      *'  .    "         ®  I  Bad  re«ults  12  per  cent. 

Died  in  cunic 7  [ 

Amputated 23  j 

Curvature  of  the  limb: 

Straight 27.1  per  cent. 

Moderately  flexefl 28.0 

Mechanically  flexed 44.9 

Amputation. — ^This  operation  is  indicated  as  a  life-saving  meas- 
ure. When  the  disease  is  so  extensive  as  to  require  complete 
removal  of  the  epiphyses  in  early  childhood,  amputation  is 
the  preferable  oparation,  as  the  limb,  aside  from  requiring  con- 
stant protection  to  prevent  deformity,  will  be  so  short  as  to  be  of 
little  practical  use. 

Operations  for  the  Relief  of  Final  Deformity. — In  the  majority 
of  the  cases  deformity  can  be  rectified  by  one  of  the  methods 
already  described.  If,  however,  there  is  bony  anchylosis  in  an 
attitude  of  marked  flexion  the  limb  may  be  straightened  by  the 
removal  of  a  suflScient  wedge  of  bone  from  the  joint.  The  defor- 
mity may  be  remedied  almost  equally  well  by  linear  osteotomy 
of  the  femur  just  above  the  joint,  supplemented  if  the  deformity 
is  extreme  by  a  secondary  osteotomy  of  the  tibia.  If  flexion 
deformity  is  of  long  standing  the  correction  should  not  be  com- 
pleted at  the  first  operation  out  preferably  at  several  sittings  to 
permit  the  adaptation  of  the  soft  parts  and  the  bloodvessels  to  the 
new  attitude.  Simple  osteotomy  is  to  be  preferred  in  young  sub- 
jects, as  no  l)one  is  removed. 

Genu  valgum  may  be  corrected  by  a  similar  operation.  (See 
Osteotomy  for  Knock-knee.) 


TUBERCULOUS  DISEASE  OF  THE  KNEE-JOINT       431 

In  certain  selected  cases  the  joint  may  be  opened  for  the  pur- 
pose of  separating  the  bones  and  interposing  flaps  of  fibro- 
muscular  tissue.  Although  the  prospect  of  restoring  useful  motion 
is  slight,  it  will  at  least  serve  to  correct  deformity.    See  Anchylosis. 

Prognosis. — ^The  most  important  statistical  evidence  on  the 
course  and  the  outcome  of  tuberculous  disease  of  the  knee-joint 
in  childhood  has  been  presented  by  Gibney.  The  statistics  com- 
pleted in  1892  were  the  result  of  an  investigation  of  499  cases 
treated  during  a  period  of  twenty  years,  1868-1887.  In  but 
300  of  these  could  definite  information  be  obtained.* 

Eighty-seven  per  cent,  of  the  cases  were  in  children,  and  51 
per  cent,  of  the  patients  were  less  than  five  years  of  age  at  the 
inception  of  the  disease. 

The  cases  were  divided  into  three  classes,  according  to  the 
treatment  that  had  been  followed: 

1.  The  expectant  treatment.  In  this  class  no  apparatus  was 
employed,  or,  if  employed,  it  had  been  eflScient. 

2.  The  fixation  treatment.  In  this  class  the  joint  had  been  more 
or  less  efficiently  splinted,  but  not  protected  from  impact  with 
the  ground. 

3.  The  protective  treatment.  In  this  class  the  joint  had  been 
splinted  and  protected  from  jar,  and  the  mechanical  treatment 
ha:l  bten  efficient. 

The  results  were  classified  as  follows: 


Expectant  . 
Fixation 
Protection . 


Total.      £xci8ion(f. 


71 
190 


300 


Ani|iutati(>nK. 


DoHths. 


35 
2 


Under 
treatment. 


9 
81 
Jl 


Cured. 


51 
111 
26 


191 


Mortality.— The  total  deaths  in  the  300  cases  were  40  (13.3 
I)er  cent.);  26  of  these  were  from  causes  directly  or  indirectly 
connected  with  the  disease  (8.6  per  cent.),  viz.: 

Operative  shock 1 

.Prolonged  suppuration 16 

Tuberculous  meningitis 6 

Phthisis 3 

26 

Intercurrent  diseases 14 

40 
>  American  Journal  of  the  Medical  Sciencen.  October,  1893. 
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Fimction. — ^The  functional  results  as  regards  motion  in  the 
cases  in  which  conservative  treatment  had  been  continued  to  the 
end,  including  the  cases  still  under  observation,  242  of  300,  were 
as  follows: 


Total.       Motion  retained.     Anohyloeed. 


Expectant 

Fixation 

Protection 


60 
145 
87 


242 


44  or  78  per  cent 
lis  "77      " 
84  "«5      " 


16 

82 

8 


191  or  79  percent. 


51 


Of  the  191  patients  who  retained  a  movable  joint,  74  had 
had  abscesses,  3  or  more  cicatrices  being  present  in  39. 

As  to  the  range  of  motion,  in  74  it  was  from  45  degrees  to  normal 
and  in  41  more  than  90  degrees;  thus  30  per  cent,  of  the  patients 
retained  a  fair  range  of  motion. 

Deformity. — In  51  cases  anchylosis  was  present;  in  16  of  these 
the  Umb  was  practically  straight,  in  35  it  was  flexed  more  than 
30  degrees  (69  per  cent). 

These  statistics  again  illustrate  the  great  tendency  toward 
deformity,  when  during  the  growing  period  there  is  anchylosis  at 
the  knee  from  whatever  cause. 

In  the  191  cases  in  which  motion  was  retained  the  limb  was 
practically  straight  in  125  (65  per  cent).  In  49  others  the  flexion 
was  less  than  25  degrees,  and  in  but  16  could  the  deformity  be 
classed  as  bad  (8  per  cent.). 

In  10  cases  only  did  relapse  occur  after  apparent  cure. 

In  but  16  of  the  449  cases  was  there  involvement  of  other  joints 
while  the  patients  were  under  observation  (3.2  per  cent.).  lu 
8  of  these  the  spine  was  involved,  in  2  the  hip,  and  in  6,  other 
joints. 

The  influence  of  age  upon  the  death-rate  and  the  ultimate 
causes  of  death  are  illustrated  by  Koenig's  statistics,  the  death- 
rate  being  much  higher,  at  least  in  the  cases  in  eariy  childhood, 
than  in  this  country. 

According  to  Koenig's  statistics,  the  death-rate,  direct  and 
indirect,  from  disease  of  the  knee-joint,  was  as  follows: 


323  children  (1  to  15  years  of  a^),      deaths 
225  patients  (16  "  30     "  **    ), 

68        "         (31   "  40     •*  *•     ), 

74        "        more  than  40  years  of  age     " 


65  =  20  per  cent. 
61  -  24      " 
30  =  44      " 
45  =  60      " 
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Causes  op  Dbath. 

Deaths   from  causes  not  connected  with  the  disease  .      .   14  =^  2.0  per  cent. 

**     following  operations 18  =  2.6      '* 

"     caused  by  tuberculosis,  141  —  22. 5  per  cent,  of  all  cases  and  80 
per  cent,  of  all  the  deaths. 

Tuberculosis  of  the  knee 1 

"        lungs 94 

General  tuberculosis 30 

Tuberculous  meningitis 7 

Acute  miliary  tuberculosis 3 

Tuberculosis  of  other  parts 6 

141 

It  may  be  noted  that  16  of  the  40  deaths  in  Gibney's  cases 
were  due  to  prolonged  suppuration,  and  that  of  51  cases  still 
under  observation  26  had  been  treated  for  ten  years  or  longer, 
and  were  still  uncured.  This  indicates  that  in  a  larger  propor- 
tion of  the  cases  conservative  methods  should  have  been  supple- 
mented by  more  radical  treatment.  Still,  taken  as  a  whole,  the 
results,  although  the  mechanical  treatment  was,  in  many  instances, 
far  from  eflBcient,  are  much  better  than  any  others  that  have  been 
presented. 

General  Conclusions.— On  this  evidence  the  following  con- 
clusions seem  to  be  justified:  The  death-rate  in  childhood  from 
all  causes  should  be  less  than  10  per  cent.  The  duration  of 
treatment  is  from  two  to  five  years.  Recovery  with  a  useful 
range  of  motion,  when  the  diagnosis  has  been  made  at  an  eariy 
stage  and  when  efficient  mechanical  treatment  has  been  employed, 
may  be  predicted  in  50  per  cent,  of  the  cases. 

Deformity  can  always  be  prevented  by  treatment  and  by  super- 
vision. Under  favorable  conditions  radical  operations  are  not 
often  indicated,  but  when  indicated  they  should  not  be  delayed 
too  long.  Amputation  of  the  limb  should  prevent  death  from 
prolonged  suppuration.  In  a  certain  proportion  of  cases  the 
disease  may  be  cut  short  by  early  exploratory  operations  for  the 
removal  of  foci  of  disease  in  the  bone  before  the  joint  has  become 
involved. 

Although  the  benefits  of  protective  treatment  are  as  evident  in 
disease  of  the  adult  as  in  childhood,  yet  eariy  operation  is  often 
indicated  in  this  class,  because  of  the  necessity  for  shortening  the 
period  of  disability,  and  because  excision  assures  a  straight  and 
useful  limb. 
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CHAPTER   X. 

NON-TUBERCULOUS  AFFECTIONS  AND   DEFORMITIES  OF   THE 

KNEE-JOINT. 

Strains  and  Injuries  of  the  Knee  in  Childhood. 

Injury  of  the  knee  in  childhood  may  cause  local  discomfort 
and  persistent  flexion  of  the  leg,  even  when  but  little  synovial 
efiPusion  is  present.  In  this  class  of  cases  the  application  of  a 
plaster  bandage,  under  sufficient  traction  to  overcome  the  deform- 
ity, is  of  service  in  placing  the  part  at  rest  and  preventing  further 
injury.  The  importance  of  treating  promptly  slight  injuries  of 
the  joints  in  childhood,  especially  in  the  class  of  patients  predis- 
posed to  tuberculous  infection,  has  been  mentioned  already  in  the 
consideration  of  hip  disease. 

Mvscvlar  *' cramp,"  a  form  of  tetanic  contraction,  induced 
possibly  by  mjury,  which  fibres  the  limb  in  a  flexed  or  extended 
position,  is  sometimes  seen  in  children  of  a  susceptible  or  nervous 
temperament.     The  treatment  is  similar  to  that  of  strains. 

Acute  Sjmovitis. 

The  knee  from  its  size  and  position  is  especially  liable  to  injurj-, 
which  if  of  any  severity  is  usually  followed  by  effusion  of  fluid 
within  the  joint  (synovitis).  Its  symptoms  are  discomfort,  swelling, 
local  heat,  and  limitation  of  motion.  According  to  Tenney^  the 
patella  floats  when  30  c.c.  of  fluid  is  contained  in  the  joint,  the 
extreme  of  normal  capacity  being  200  c.c. 

Injury  and  its  attendant  synovitis  may  be  treated,  immedi- 
ately, by  splints,  by  elevation  of  the  limb,  by  the  application  of 
ice-bags  and  the  like;  but  after  the  acute  symptoms  have  sub- 
sided the  absorption  of  the  effused  fluid  is  aided  by  functional 
use  of  the  limb,  if  the  joint  is  properly  protected.  One  of  the 
most  eflScient  methods  of  treatment  b  that  by  means  of  the  ad- 
hesive plaster  strapping  advocated  by  Cottrell  and  Gibney.  The 
entire  surface  of  the  knee,  except  a  narrow  space  in  the  popliteal 

1   Anzials  of  Surgery.  July.  1904. 
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region,  is  firmly  strapped  with  overlapping  layers  of  adhesive 
plaster,  ejrtending  from  the  upper  third  of  the  leg  to  the  middle 
third  of  the  thigh;  and  over  this  a  flannel  bandage  is  applied; 
or  if  the  leg  is  swollen,  the  entire  limb  should  be  firmly  bandaged 
with  elastic  stockinette  bandage,  from  the  toes  to  the  upper  third 
of  the  thigh  in  addition  (Fig.  291).  The  adhesive  plaster  serves 
as  a  support  which  allows  a  certain  degree  of  motion,  sufficient  to 
stimulate  the  circulation,  and  thus  to  hasten  the  restoration  of 
the  normal  condition.  If  greater  compression  b  desired,  the 
entire  joint  may  be  covered  with  the  adhesive  plaster  as  suggested 
by  Hoffmann.^  A  pad  of  cotton  is  placed  in  the  popliteal  space, 
a  close-fitting  stocking  leg  is  drawn  over  the  knee,  and  about 
this  circular  bands  of  plaster  are  drawn  as  tightly  as  the  comfort 
of  the  patient  will  permit.  The  adhesive  plaster  strapping  is 
renewed  from  time  to  time,  as  the  swelling  diminishes,  and  its 
use  is  continued  until  the  symptoms  have  entirely  disappeared. 
Chronic  traumatic  synovitis  may  be  treated  in  a  similar  manner, 
although  if  the  effusion  is  persistent  the  fluid  may  be  removed 
by  aspiration.  If  the  ligaments  are  lax,  a  supporting  brace  may 
be  required  for  a  time  (Fig.  193).  Massage  and  exercises  and 
static  electricity  are  of  service  in  the  stage  of  recovery  to  restore 
the  strength  and  activity  of  the  supporting  muscles. 

Chronic  and  Recurrent  Sjmovitis. 

Chronic  synovitis  b  of  far  greater  interest  from  the  orthopedic 
standpoint  than  the  acute  form  because  it  is  usually  symptomatic 
of  some  general  pathological  condition  or  change  within  the  joint. 

Bennet^  has  analyzed  760  cases,  the  apparent  causes  of  the 
effusion  being  as  follows: 

Local. 

1.  Internal  derangement  of  the  joint' 428 

2.  Loose  bodies  in  the  joint 24 

3.  Genu  valgiun 4 

General. 

1.  Osteoarthritis 1(>7 

2.  Rheumatism  and  gout 3() 

3    Syphilis 42 

4.  Gonorrhoea 28 

5.  Malaria    • 18 

6.  Hsemophilia 3 

1  New  York  Medical  Journal,  January  27,  1000. 
3  Lancet.  January  7,  1005. 
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In  56  cases  no  cause  could  be  assigned  and  13  were  instances 
of  what  he  calls  "quiet  efiFusion." 

Internal  Derangement  of  the  Knee-joint.    (Hey.) 

Internal  derangement  signifies  sudden  interference  with  the 
function  of  the  joint  which  may  be  due  to  (a)  loose  bodies  in  the 
joint;  (6)  displacement  or  fracture  of  a  semilunar  cartilage;  (c) 
other  injury. 

Loose  Bodies  in  the  Knee-Joint.^— Loose  bodies  in  the  knee- 
joint  may  be  composed  of  portions  of  fibrin,  fragments  of  synovial 
membrane,  or  bits  of  cartilage  or  bone,  and  the  like.  In  certain 
forms  of  synovial  tuberculosis  and  osteoarthritis  these  loose  bodies 
may  be  present  in  large  numbers.  From  the  therapeutic  stand- 
point, however,  the  important  cases  are  those  in  which  the  joint  is 
otherwise  normal.  In  this  class  the  foreign  body  is  sometimes 
detected  by  the  patient  as  a  smooth,  movable  object  on  one  or  the 
other  side  of  the  patella;  but  in  many  instances  the  first  sign  of 
its  presence  is  interference  with  the  function  of  the  joint.  After 
a  sudden  movement  or  when  the  knee  has  been  flexed,  as  in  the 
kneeling  position,  or  without  appreciable  cause,  severe  pain  in 
the  knee  is  felt  and  the  joint  may  be  fixed  in  the  position  of  flexion. 
By  massage,  manipulation,  or  spontaneously  the  foreign  body 
is  dislodged  from  between  the  surfaces  of  the  bone  and  movement 
becomes  free  and  painless,  but  discomfort  remains  for  a  time 
and  in  most  instances  synovial  effusion  follows.  These  symp- 
toms recur  at  intervals,  and  the  disappearance  of  the  movable 
body  from  its  accustomed  place  at  such  times  may  demonstrate 
its  relation  to  the  disability. 

Displacement  of  a  Semilunar  Cartilage.— Displacement  of  a 
semilunar  cartilage  is  usually  of  traumatic  origin.  The  tinnreal 
cartilage  is  most  often  affected.  The  displacement  is  usually 
caused  by  an  outward  twist  of  the  tibia  upon  the  femur.  The 
patient's  limb  is  fixed  in  the  attitude  of  flexion,  and  in  certain 
instances  an  irregularity  may  be  detected  at  the  inner  and  upper 
border  of  the  tibia. 

To  replace  the  cartilage  the  leg  should  be  flexed,  then  suddenly 
extended  and  rotated  inward.  In  some  instances  an  anaesthetic 
may  be  required.    The  displacement  is  followed  by  discomfort 

1  According  to  Immelmann  (Zeits  f.  arts.  Fortbildung,  1904  No.  5.)i  in  30  per  cent,  of 
normal  individuals  a  seflamoid  bone  may  be  found  beneath  the  external  head  of  the 
gastrocnemius  muscle  that  might  on  an  x-ray  examination  be  mistaken  for  a  loose  body 
within  the  joint. 
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and  synovial  effusion.  The  accident  having  once  occurred,  b 
likely  to  recur;  the  patient  recognizing  the  character  of  the  move- 
ments that  are  likely  to  cause  the  displacement,  also  the  proper 
manipulation  for  its  replacement. 

Injury. — In  other  instances  somewhat  similar  sjnmptoms  may 
follow  injury  at  the  knee,  pinching  of  the  synovial  membrane, 
bruising  or  fracture  of  the  cartilage,  or  a  strain  of  one  of  the 
ligaments  within  the  joint,  being  assigned  as  causes.  In  cases  of 
this  character,  in  which  sjnnptoms  recur  from  time  to  time,  the 
joint  becomes  weak  and  insecure,  partly  because  of  the  repeated 
synovial  effusion  and  partly  because  of  the  muscular  relaxation. 

Treatment. — If  the  patient  is  seen  immediately  after  the  dis- 
placement or  injury  the  limb  should  be  fixed  in  a  plaster  bandage 
for  four  weeks  or  more  to  allow  for  reattachment  of  the  displaced 
part.  Afterward  the  joint  may  be  protected  by  the  adhesive  plaster 
strapping,  and  when  the  effusion  has  been  absorbed  massage  and 
exercises  for  strengthening  the  muscles  should  be  employed. 

In  the  more  chronic  cases  in  which  the  ligaments  are  lax,  a 
brace  which  will  permit  anteroposterior  motion,  but  prevent 
lateral  mobility,  may  be  required.  The  Campbell  brace  (Fig. 
193),  used  by  Shaffer,  is  a  light  and  effective  support  that  inter- 
feres little,  if  at  all,  with  the  use  of  the  limb. 

If  the  diagnosis  of  displaced  or  fractured  cartilage  can  be 
verified,  and  if  it  is  the  cause  of  persistent  disability,  it  should 
be  removed.  And  the  same  may  be  said  of  isolated  foreign 
bodies  which  are  known  to  be  the  cause  of  the  symptoms. 

Under  the  Esmarch  bandage  the  joint  is  opened  by  an  incision 
about  three  inches  in  length  on  the  anterolateral  and  internal 
aspect  of  the  joint.  After  the  capsule  is  opened  the  leg  is  flexed 
to  bring  the  cartilage  into  view.  If  loose  it  is  then  separated 
from  its  attachments  with  a  tenotomy  knife  and  is  removed.  The 
capsule  is  then  united  with  a  fine  catgut,  the  wound  is  closed,  and 
a  plaster  bandage  is  applied.  At  the  end  of  a  week  or  more  the 
patient  may  walk  about.  At  the  end  of  a  month  the  adhesive 
plaster  strapping  may  replace  the  bandage  or  preferably  in  cases 
of  long  standing  the  Campbell  brace  may  be  applied.  Perfect 
functional  recovery  is  the  rule. 

Hyperplasia. 

Hjrperplasia  of  Fatty  Tissue  within  the  Joiat. — The  largest  of  the 
pads  of  fibrofatty  tissue  within  the  knee-joint  is  of  a  somewhat 
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triangular  form,  its  base  lying  in  the  interval  between  the  femur  and 
the  tibiae,  its  apex  projecting  upward,  held  between  the  femoral 
condyles  by  the  ligamentum  patellae  and  the  ligamentum  mucosum. 
This  may  become  enlarged  and  sensitive  to  motion  and  pressure. 
In  such  cases  a  somewhat  sensitive  swelling  appears  on  either 
side  of  the  patella  and  its  ligament.  The  patient  suffers  from 
discomfort  particularly  on  changing  from  a  position  of  rest  to 
activity  and  from  creaking  sensations  or  even  interference  with 
motion.  At  times  synovitis  may  be  present.  If  the  sjnnptoms 
are  not  relieved  by  rest,  strapping  or  other  conservative  treatment, 
the  removal  of  the  hypertrophied  tissue  is  indicated.  Sensitive 
tumors  of  a  similar  nature  may  appear  in  other  parts  of  the  joint 
and  folds  or  masses  of  hypertrophied  synovial  membrane,  the 
effect  usually  of  repeated  inflanmiation  may  induce  similar  sjnmp- 
toms.  In  such  cases  exploration  of  the  joint,  for  the  purpose  of 
ascertaining  the  cause  of  the  symptoms  or  for  removal  of  the 
obstructing  parts,  is  indicated. 

Incidental  Sjmovitis. 

Strains  of  the  knee-joint  slight  in  degree  may  be  induced  by 
genu  valgum,  by  slipping  patella  and  the  like,  and  discomfort  is 
not  infrequently  an  accompaniment  of  the  weak  foot.  It  may 
be  stated  also  that  simple  over- weight  or  strain,  as  for  example, 
laborious  work  in  fat  subjects,  may  induce  discomfort,  creaking 
sensations,  and  slight  effusion  in  the  joint.  In  fact,  over-weight 
is  the  most  constant  of  all  the  aggravating  causes  of  weakness  in 
the  knees  of  the  character  indicated.  Reduction  of  weight  by 
proper  diet  is  therefore  an  important  indication  for  treatment. 

''Quiet  Effusion." 

Painless  synovitis  at  the  knee  or  other  joints  is  sometimes 
observed  in  young  girls.  It  has  apparently  some  connection 
with  menstrual  irregularites.  Recurrent  effusion  of  a  similar 
character  in  one  or  both  knees  is  occasionally  seen  in  older  subjects. 
Without  appreciable  cause  and  at  fairly  regular  intervals  the 
joint  is  filled  with  fluid,  the  principal  discomfort  being  the  tension. 
The  swelling  persists  for  several  days  and  disappears.  In  the 
intervals  the  joint  appears  to  be  normal  except  for  a  certain  laxity 
of  the  ligaments. 

Attention  is  again  called  to  the  fact  that  chronic  synovitis  con- 
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fined  to  a  single  joint  which  shows  no  tendency  to  improvement 
is  often  tuberculous  in  character.^ 

One  case  has  come  under  my  observation  and  eight  others  are 
reported,  in  but  one  of  which  was  there  general  dissemination  of 
the  disease* 

Otlier  forms  of  sjiiovitis  or  joint  disease  dependent  upon 
general  amstitutional  causes  or  u\Km  direct  infection  have  been 
considered  in  Chapter  VL 

Prepatellar   Bursitis, 

Synonyni. — Housemaid  s  knee. 

A  chronic  enlargement  of  the  bursa  lying  over  the  patella  and 
its  ligiinent  is  common  among  those  who  have  to  kneel  much 
of  the  time;  hence  the  popular  name.  Occasionally  cases  of  acute 
bursitis,  in  which  there  is  considerable  effusion  into  the  sac,  are 
seen,  anrl  these  are  sometimes  mistaken  for  sjnovitLs  of  the  knee. 

Treatment. — In  acute  cases  strfipping  the  frtjnt  of  the  knee 
with  strip  of  adhesive  plaster  which  will  limit  motion  and 
provide  compression  is  an  effecti%'e  treatment.  If  the  effusion  is 
considerable  it  may  l>e  relieved  by  aspinition  or  incision.  In 
chronic  cases  cure  can  l>e  attained  only  by  the  removal  of  tlie 
thickened  sac, 

Pretibial   Bursitis. 

Beneath  the  liganienttira  patclhe,  occupying  the  space  between 
the  tendon  and  the  periosteum  of  the  tibia,  is  the  deep  pRnibial 
bursa.  It  is,  according  to  the  investigations  of  Ixjvett,^  as  wide 
or  somewhat  wider  than  the  tendon;  its  up{>er  border  is  on  a 
level  with  the  joint,  its  lower  l>ordcr  reaches  to  the  tubercle  of 
the  tibia,  and,  being  slightly  longer  on  the  outer  tlian  on  the 
inner  border,  it  is  somewhat  triangular  in  shape.  It  does  not 
communicate  with  the  knee-joint. 

Enlargement  of  this  bursa  Ls,  as  a  rule,  the  result  of  injury, 
but,  as  bursitb  elsewhere,  it  may  be  a  complication  of  infectious 
diseases,  rheumatism  and  the  like. 

Symptoms. — The  symptoms  are  stiffness  at  the  knee  and  pain 
on  sudden  movement,  especially  when  strain  is  exerted  on  the 
tendon  by  complete  flexion  or  extension  of  the  leg  as  in  active  use. 

^  Id  rare  instHtices  pnniiir>'  fiarcomtt  nf  r.be  capsule  may  eauM  chronio  irynovitlau  The 
prinoipal  diAxnofltio  points  &re  the  local  ort^encrnl  ttiiekemn«:  of  the  capsule  and  iheblood- 
fttained  fluid  obtained  cm  aspimtion.  The  ooufae  of  the  dii«ea:3e  i*  very  chronio  and 
its  mahsnanoy  in  sli^t.  Thorouish  removal  of  the  oapaule  with  or  mthout  exoisioD  wotdd 
i(ecm  la  be  indicated. 

^  BosUiti  City  Ho9pitai  Reports,  IftdT.  Sth  series. 
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The  tubercle  of  the  tibia  seems  enlarged  and  is  sensitive  to  pres- 
sure, and  a  swelling  on  either  side  of  the  ligament  is  usually  ^vident. 
Treatment. — ^The  affection,  if  at  all  acute,  may  be  treated  by 
relieving  the  strain  and  pressure  on  the  tendon,  by  fixation  of 
the  limb  for  a  time  in  a  plaster  bandage  or  other  form  of  splint. 
Later  the  adhesive  plaster  strapping  will  provide  sufficient  fixa- 
tion and  pressure.  The  absorption  of  the  fluid  may  be  hastened 
by  the  application  of  the  cautery.  If  the  swelling  is  persistent, 
the  fluid  may  be  removed  by  aspiration  or  incision  or  removal 
of  the  sac. 

Enlargement  of  the  Superficial  Pretibial  Bursa. 

A  small  bursa,  lying  upon  the  insertion  of  the  ligamentum 
patellae,  may  become  enlarged,  causing  an  apparent  hypertrophy 
of  the  tubercle  of  the  tibia.  It  may  be  treated  by  strapping  with 
adhesive  plaster,  and  the  prominent  tubercle  should  be  protected 
by  some  form  of  bunion  plaster. 

Injury  of  the  Tibial  Tubercle. 

Osgood*  has  called  attention  to  the  fact  that  symptoms  resem- 
bling those  described  may  be  caused  by  partial  separation  of  the 
tubercle  of  the  tibia.  The  treatment  is  primarily  rest  in  the 
extended  attitude. 

Bursffi  and  Cysts  in  the  Popliteal  Region. 

Simple  inflammation  of  the  bursa  lying  between  the  inner  head 
of  the  gastrocnemius  and  the  semimembranosus  muscle  may  cause 
a  fluctuating  swelling  on  the  inner  side  of  the  popliteal  region. 
It  may  be  treated  by  compression,  by  incision,  or  by  complete 
removal  as  may  seem  advisable.  Cysts  in  the  popliteal  region 
usually  communicate  with  the  knee-joint  and  are  complications 
of  rheumatic  or  tuberculous  disease.  In  such  cases  they  are  of 
interest  principally  from  the  diagnostic  standpoint. 

Acquired  Oenu  Becurvatum. 

Sjrnonym. — Back  knee. 

Genu  recur\'atum,  as  the  name  implies,  is  a  deformity  in  which 
the  knee  is  habitually  overextended. 

1  Boston  Medical  and  Surgical  Journal,  January  29,  1903. 
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Etiology. — Acquired  genu  recun^atum  may  be  a  simple  local 
deformity,  or  it  may  be  secondary  to  weakness  or  distortion  of 
other  parts.  Lcical  or  primary  genu  recurvatum  may  \)^  an  effect 
of  rhacliitis*  or  of  dbcase  or  injury  of  the  femur  or  tibia.  In 
this  form  the  femur  may  be  cun'ed  sharply  forward  above  the 
joint ,  or  the  upper  extremity  of  the  tibia  may  be  bent  backward 
at  the  epiphyseal  junction,  and  flexion  may  be  limited  by  the 
obliquity  of  the  articulating  .surfaces. 

More  often  the  deformity  is  secondary.  It  may  be,  for  example, 
an  effect  of  equinus,  either  congenital  or  acquired,  in  which 
the  knee  is  strained  by  the  effort  of  the  patient  to  place  the  heel 
upon  the  ground.  It  may  be  caused  by  the  use  of  a  brace  in 
the  treatment  of  hip  disease,  if  the  knee-joint  is  not  pro{)erly 
supported,  and  it  is  often  seen  also  as  a  result  of  dLsease  at  this 
joint,  for  w^hich  no  apparatus  has  been  employed.  It  even 
appears  in  some  instances  on  the  sound  side,  apparently  as  a  form 
of  compensation  for  the  shorter  limb  (Fig.  200),  It  is  one  of  tUv 
comparatively  infrequent  complications  of  disease  at  the  knee- 
joint,  for  which  the  leg  has  been  supported  by  the  brace  in  an 
extended  or  overextended  position,  or  in  which  the  growth  at  the 
epiphyseal  cartilages  of  the  femur  or  tibia  has  been  irregidan 
In  rare  instances  it  Is  the  direct  result  of  tmuraatism,  as  when 
the  limb  has  been  suddenly  forced  into  an  overextended  position, 
and  the  posterior  ligaments,  and  possibly  the  crucial  ligaments, 
also,  have  been  ruptured  or  weakened.  It  is  most  often,  however, 
an  accompaniment  of  paralysis  of  the  posterior  thigh  muscles  or 
of  the  gastrocnemius  muscle,  or  botb,  A  slight  degree  of  over- 
extension at  the  knees  is  not  uncommon  in  children  who  have 
the  so-called  loose  joints. 

In  many  cases  genu  recun^atum  is  combined  with  a  varying 
degree  of  knock-knee,  and  there  is  often  an  abnormal  mobility  at 
the  joint  that  allows  a  certain  amount  of  jx>sterior  displacement 
of  the  tibia.  In  extreme  cases  of  this  class  there  may  be  well- 
marked  subluxation. 

Symptoms* — The  symptoms,  aside  from  the  deformity,  are 
weakness  and  insecurity  caused  by  the  hyperextension  when 
weight  is  borne.  If  the  deformity  is  extreme,  the  strain  uix)n 
the  weakened  parts  usually  causes  discomfort.  Flexion  is  ren- 
dered difficult  because  of  the  abnormal  relation  of  the  jobit  sur- 
faces and  by  the  accommodative  changes  in  the  ligaments  and 
muscles,  so  that  in  extreme  cases  the  patient  swings  the  leg  along 
in  the  extended  or  overextended  position* 
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Treatment. — If  the  recurvation  is  caused  by  deformity  of  the 
bones,  the  nonnal  relations  may  be  restored  by  osteotomy  of  the 
tibia  or  femur,  a5  may  be  indicated.  Deformity  secondary  to  dis- 
tortions elsewhere  may  be  treated  by  remedying  the  primary  cause. 

Traumatic  genu  recurvatum  may  be  treated  by  fixation  in  the 
flexed  position  until  the  repair  is  complete,  aftervvani  by  massage 
and  support  if  necessarj^  The  ordinary  form  of  overextended 
knee,  combined  with  lateral  mobility,  must  be  supported  by  a 
brace  which  [>rrmits  only  anteroposterior  motion  to  the  normal 
limit  or  slightly  less.  Whenever  possible  massage  and  exercises 
should  be  employed. 

Congenital  Genu  Becurratum. 

S]nionym. — Anterior  dLspla cement  of  the  tibia. 

The  most  common  of  tlie  congenital  deformities  at  the  knee  is 
the  so-called  genu  recurvatum,  in  which  the  knee  is  bent  some- 
what backward;   or,  in  other  words,  the  leg  is  hyperextended  on 

¥ic„  284 


Congenital  genu  reaurvfttittiK     (Hoffii ) 

the  thigh.  The  condition  is  often  spoken  of  as  an  anterior  dis- 
location, but  thei^e  is  no  actual  displacement,  exc<;^pt  in  the  extreme 
cases  in  which  the  tibia  may  be  turned  din^^tly  forward  on  the 
femur,  even  to  a  right  angle  or  less.  In  the  ordinary  cases  the 
range  of  extension  is  merely  exiigge rated,  while  flexion  is  limited 
or  checked,  principally  by  adaptive  shortening  of  the  r|uadriceps 
extensor  muscle  (Fig,  284).     In  some  case^  there  may  be  changes 
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in  the  direction  of  the  articulating  surfaces  in  adaptation  to  the 
deformity  of  the  femur  and  tibia.* 

The  appearance  in  well-marked  genu  recurvatum  is  very 
peculiar;  it  is  as  if  the  patient's  leg  were  reversed,  for  the  p>pliteal 
depression  has  become  a  prcmiiiicnce  and  the  niuge  of  overexten- 
sion  seems  to  represent  normal  flexion.  In  such  cases  the  leg 
may  be  brought  to  the  straight  line,  but  greater  flexion  Ls  resisted 
by  the  retracted  tissues,  and  when  the  pressure  of  the  hand  is 
removed  the  leg  is  drawn  back  to  the  deformed  position  by  the 
contmction  of  the  quadriceps  extensor  muscle. 

Other  Belormitiei  and  Malformations. — Genu  recun'atum  is  not 
infrequently  accompanied  by  varus  or  valgus  deformity  at  the 
knee,  more  often  by  the  latter,  and  by  laxity  of  the  ligaments. 
In  nmny  instances  the  patella  is  absent  or  is  rudimentarj%  and  not 
infrequently  the  deformity  is  accompaniefl  by  malfomiations  or 
defective  development  of  other  parts. 

Seventy-eight  cases  were  collected  by  PoteL^  In  37  instances 
the  deformity  was  limited  to  one  side;  in  the  others  both  limbs 
were  affected.  In  50  cases  the  condition  of  the  patella  was  notcfl; 
in  26  of  these  it  was  absent  or  rudimentary.  Twenty  of  the  cases 
were  accompanied  by  talijx'S. 

Etiology. — The  deformity  in  cases  of  simple  recun'atum  may 
be  explained  by  an  abnnnnal  and  fixed  j)osition  in  utero,  and  in 
cases  seen  soon  after  birth  the  mechanism  is  clearly  shown  by  the 
habitual  attitude.  The  thighs  are  sharply  flexed  on  the  body; 
the  dorsal  surfaces  of  the  hj'perextended  knees  are  in  rt*lation 
to  the  abdomen,  while  the  feet  may  be  brought  into  contact  %vith 
the  face  or  trunk,  according  to  the  degree  of  deformity,  llie 
retarded  development  of  the  quadriceps  extensor  muscle  explains 
the  nuHmentar}^  patella  which  Ls  often  an  accompaniment  of  the 
deformity. 

Treatment. — Tiie  trciitment  of  the  hyperextended  knee  is  very 
simpk^  It  consists  in  massage  of  the  atrophied  and  ci>ntracted 
muscles,  combined  witli  more  or  less  forcible  manipulation  in  the 
direction  of  flexion.  If,  as  is  often  the  case,  the  leg  seems  to  be 
drawn  forward  by  spasmodic  muscular  action,  the  methodical 
massage  should  Ix*  combined  with  the  use  of  a  simple  posterior 
splint. 

In  the  more  extreme  cases  manual  force  may  be  applied  under 
anflpsthesia,  and  the  deformity  may  be  overcome  at  one  or  several 


1  pelAOgliMls,  RsYite  d'Onbop^«,  Hay.  1903. 
*  £tud«  eur  1»  Jiftlformatifms  Coog^mtale  du  Genou. 
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444  ORTHOPEDIC  SURGERY 

sittings,  according  to  the  resistance  of  the  contracted  parts.  The 
limb  is  then  fixed  in  a  flexed  position  until  the  tendency  to  recur- 
rence has  been  overcome.  When  the  child  begins  to  walk  a  light 
lateral  brace  may  be  necessary  to  ensure  perfect  functional  use  of 
the  joint,  as  in  many  instances  laxity  of  ligaments  and  muscular 
weakness  may  persist  for  a  long  time. 

Budimentary  or  Absent  Patella. 

As  has  been  stated,  a  rudimentary  patella  is  a  frequent  com- 
plication of  genu  recurvatum  or  of  any  congenital  defect  or  de- 
formity of  the  knee  or  limb  that  involves  imperfect  development 
of  the  quadriceps  extensor  muscle.  In  many  cases  of  this  type 
it  is  impossible  to  distinguish  the  patella  during  the  early  months 
of  infancy,  but  later  a  minute  patella  appears  that  slowly  in- 
creases to  an  approximately  normal  size. 

Absence  of  patella  under  the  same  conditions  b  less  frequent, 
although  Potel  collected  one  hundred  cases  from  literature. 

Treatment. — The  treatment  of  rudimentary  patella  is  included 
in  the  massage  and  stimulation  of  the  atrophied  or  rudimentary 
muscle  with  which  it  is  usually  associated,  and  the  support  that 
the  weak  or  deformed  knee  may  require. 

Congenital  and  Acquired  Displacement  of  the  Patella. 

The  patella  may  be  displaced  upward  as  a  result  of  extreme 
genu  recun'atum,  and  in  rare  instances  it  may  be  displaced  inward 
or  downward,  but  far  more  often  the  displacement  is  outward. 
Fifty  cases  of  this  form  are  recorded,  in  most  of  which  it  was  a 
complication  of  congenital  genu  valgum. 

Acquired  complete  displacement  in  which  the  patella  lies  on 
the  outer  aspect  of  the  external  condyle  is  most  often  an  accom- 
paniment of  extreme  genu  valgum.  ITie  first  step  in  treatment 
must  be  to  remedy  the  distortion  of  the  limb,  but  if  the  deformity 
is  of  long  duration  the  tissues  on  the  anterior  aspect  will  have 
become  so  shortened  that  flexion  will  l)e  much  limited. 

Slipping  Patella. 

This  term  is  applied  to  an  abnormal  laxity  of  the  supporting 
tissues  that  allows  occasional  displacement  of  the  patella  upon 
or  to  the  outer  side  of  the  external  condyle. 
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Etiology. ^ThLs  f|isal>ility  is  more  conimoii  among  females 
than  males,  and  is  mon*  often  unilateral  than  bilateral.  The 
abnormal  mobility  may  l>e  an  iiilierited  peeuliarity;  it  may  be 
due  to  weakness  of  the  quadricf^ps  extensor  mtisele,  or  to  imper- 
fect development  of  the  patella  or  of  the  external  condyle;  or  the 
original  displacement  may  have  been  due  to  injury.  In  many 
instances,  however,  the  predii?posing  cause  is  genu  valgum,  as  a 
consequence  of  which  the  patella  is  carried  toward  the  external 
condyle.  Slight  occasional  displacement  sufficient  to  cause 
discomfort  is  a  not  uncommon  accompaniment  of  weak  feet, 
wliich  indicates  as  a  rule  muscular  weakness  or  i^elaxation. 

Fio.    28A 


8^Pf>iQg  pi»teU»  of  ilie  left  «ide. 

Weimuth^  has  collected  fi6  cases.  Of  these  32  were  of  con- 
genital, 14  of  traumatic  (rupture  of  internal  ligaments),  and  20 
of  patliolngical  origin  (kmK'k-knee). 

Symptoms, ^ — If  the  slipping  of  the  patella  is  a  frequent  occur- 
rence it  causes  comparatively  little  pain,  but  when  the  parts  are 
less  relaxed  the  displacement  is  likely  to  be  followed  by  a  certain 
amount  of  effusion  into  the  joint  and  by  tlie  sjniptoms  of  a  sprain. 
It  is  usually  the  result  of  a  misstep  or  sudden  movement  when 


1  Deutsche  Zeita.  L  Out,,  BU.  UL     BmJe,  35cit«,  f,  Orthop.  Clur,,  1903,  Bd.  xi.  p.  3. 
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the  thigh  muscle  is  relaxed  or  of  extreme  flexion  of  the  leg.  As 
a  rule,  there  is  a  sense  of  insecurity  and  weakness  at  the  knee  in 
those  who  are  subject  to  the  accident. 

Treatment. — ^The  treatment  varies  according  to  the  condition 
of  the  parts  about  the  joint.  If  the  displacement  is  the  direct 
result  of  violence  the  leg  should  be  fixed  for  a  time  in  a 'plaster 
bandage,  which  may  be  replaced  by  the  adhesive  plaster  strap- 
ping or  a  knee-cap.  This  improvement  of  the  muscular  tone  by 
exercises  is  always  an  important  part  of  treatment  whether  or 
not  support  is  employed.  In  cases  in  which  the  slipping  has 
become  habitual  and  particularly  when  the  ligaments  of  the 
joint  are  much  relaxed,  a  light  brace  should  be  employed  to  prevent 
lateral  motion  and  to  limit  the  range  of  flexion  at  the  joint,  if 
this  predisposes  to  the  displacement. 

Operative  Treatment. — If  the  position  of  the  patella  that  pre- 
disposes to  the  further  displacement  is  a  consequence  of  genu 
valgum  the  rectification  of  the  deformity  will,  a3  a  rule,  remedy 
the  secondary  disability.  If  the  displacement  appears  to  be 
caused  by  laxity  of  the  capsular  ligament,  as  well  as  by  the  ab- 
normal position  of  the  patella,  an  operation  for  the  purpose  of 
limiting  the  mobility  and  restoring  the  proper  relation  of  parts 
may  be  conducted  in  the  following  manner:  A  long,  curved 
incision  is  made  about  the  inner  side  of  the  knee,  the  lower  ex- 
tremity of  which  crosses  the  ligamentum  patellae.  The  skin-flap 
having  been  reflected,  the  contracted  capsule  may  be  divided 
on  the  outer  side  without  disturbing  the  synovial  membrane.  The 
patella  is  then  forced  inward  and  the  redundant  tissue  on  the 
inner  side  is  folded  and  sutured,  or  a  section  of  the  capsule  may 
be  removed,  suflBcient  in  size  to  hold  the  patella  in  its  proper 
position.  As  an  additional  safeguard  the  semimembranosus 
tendon  may  be  transplanted  to  the  inner  border  of  the  ligamen- 
tum  patellfle  as  suggested  by  Backer.^  In  extreme  cases  the 
tubercle  of  the  tibia,  with  the  attached  tendon,  may  be 
removed  and  reimplanted  on  the  inner  aspect  of  the  tibia,  as 
suggested  by  WolfiF  and  Walsham.  The  limb  should  be  held  in 
the  extended  position  for  a  time,  and  it  should  afterward  be 
supported  by  a  brace  or  knee-cap  for  several  months.  Subse- 
quently massage  and  exercise  for  restoring  the  tone  of  the  weak- 
ened muscle  should  be  employed. 

1  Zcdt.  f.  Chir..  1904,  No.  24 
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Elongation  of  the  Ligamentiiin  Patellae. 

In  certain  cases  the  ligamentiira  patella  may  be  abnormally 
long^  so  that  the  patella  lies  habitually  alx)ve  its  proper  position. 
This  elongation  may  \:>q  one  of  the  evitlences  of  general  relaxation 
of  the  ligaments  of  the  knee,  and  thus  a  predisposing  cause  of  the 
slipping  patella  or  of  abnormal  mobility  at  the  knee-joint. 

Etiology. — The  elongation  of  the  tendon  may  be  a  congenital 
peculiarity  or  it  may  be  acqnired.  It  is  mist  often  observed  as 
an  effect  of  anterior  poHomyelitLs  or  of  hemiplegia  or  paraplegia* 

Symptoms. — The  s^TUptoms  of  elongatitni  of  the  hgamentom 
patellrej  as  distinct  from  those  of  the  general  laxity  of  the  liga- 
ments that  is  often  piTsent,  are  weakness  and  disability*  usnally 
noticeable  on  walking  up  or  down  stairs,  or  after  overexertion. 
Shaffer,  who  first  called  attention  to  the  disability  from  this  cause, 
thinks  that  it  may  be  a  preflisposing  cause  of  displacement  of  the 
semihmar  c-iirtilt'ges,* 

Treatment.^In  this,  as  in  t»ther  forms  of  insecurity  or  of 
abnormal  mobility  at  the  knee,  a  brace  that  allows  only  antero- 
posterior motion  will,  as  a  rule,  relieve  the  symptoms.  If  the 
ligament  is  of  such  a  length  as  to  recjuire  it,  it  may  be  shortened, 
or  the  ttiljercle  of  the  tiliia  may  be  removed  and  implanted  at  a 
lower  point*  as  suggested  l>y  Walshani.^ 

Other  Congenital  Deformities  at  the  Knee. 

Congenital  displacements  are  uncommon.  As  a  rule,  they 
are  incomplete  and  are  caused  by  laxity  of  the  ligaments  and  by 
defective  formation  of  the  bones  or  other  parts,^ 

Snapping  Knee. 

A  very  slight  form  of  partial  recurrent  displacement  is  the 
snapping  or  clicking  knee  not  uncommon  in  early  infancy,  in 
w^hich  the  tibia  on  sudden  extension  of  the  limb  springs  forward 
or  rotates  outwaRl  on  the  femur  with  an  audible  snapping  sound. 
This  movement  appears  to  be  the  result  of  voluntary  muscular 
contraction  combined  with  laxity  of  ligaments  and  very  possibly  with 
irregular  movements  of  one  or  other  of  the  semilunar  cartilages. 
In  some  instances  the  subluxation  appears  to  cause  pain  or  dis- 

'  TrftoaacUonA  AmericAii  Orthopedio  AaflooUtioo.  vol.  xi. 

*  Medkal  Weekly,  FebruAry  17.  1893, 

*  Drohmann.  DJ«  Cong.  Lux*  dee  Kniasotealta,  ZeiU.  f.  Ortb.  CkuF.,  1900,  Bd.  vii,  H,  4. 
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comfort.  The  ability  to  displace  the  tibia  on  the  femur  by  mus- 
cular action  is  sometimes  found  in  older  subjects.  In  such  cases 
it  may  be  the  result  of  injury  such  as  rupture  of  ligaments  or 
irregularity  within  the  joint.  Occasionally  the  snapping  may  be 
caused  by  slipping  of  the  biceps  tendon. 

Treatment. — ^The  treatment  of  congenital  dislocations  or  sub- 
luxations of  the  knee  consists  in  reposition,  support,  and  massage 
of  the  weak  part.  The  snapping  knee  may  be  supported  by  a 
flannel  bandage,  or,  in  the  more  marked  type  of  laxity  of  liga- 
ments, it  may  be  fixed  for  a  time  in  a  brace.  Complete  recovery 
b  the  rule. 

Congenital  Contraction  at  the  Knee. 

Slight  limitation  of  the  range  of  extension  of  one  or  both  knees 
is  not  infrequent.  As  a  rule,  it  is  easily  overcome  by  massage 
and  manipulation.  In  the  more  extreme  cases  there  may  be  an 
accommodative  forward  bending  of  the  lower  extremity  of  the 
femur,  as  in  certain  cases  in  which  flexion  follows  anchylosis. 

General  Contractions. 

Congenital  contraction  at  the  knees  of  a  more  marked  and 
resistant  form  may  be  combined  with  flexion  contraction  at  the 
hips,  or  it  may  be  one  of  a  series  of  contractions  at  other  joints. 
In  the  latter  instance  other  congenital  deformities,  such  as  club- 
hand or  foot,  or  evidences  of  defective  development  are  usually 
present.  For  example,  certain  joints  may  be  fixed  in  flexion  or 
fixed  in  extension.  In  some  instances  the  contraction  or  the  par- 
tial anchylosis  appears  to  be  due  simply  to  long-continued  fixation 
in  viero,  and  to  consequent  non-development  of  the  muscles.  In 
others  it  appears  to  be  a  complication  of  so-called  foetal  rhachitis. 

Treatment. — The  treatment  consists  in  regular  massage  and 
manipulation,  with  the  aim  of  increasing  the  range  of  motion. 
Deformity,  if  present,  may  be  rectified  in  the  usual  manner. 

Prognosis. — The  prognosis  depends  upon  the  cause  of  the  con- 
traction or  fixation.  In  most  instances,  under  careful  and  con- 
tinued treatment,  the  range  of  motion  may  be  in  great  degree 
restored. 


CHAPTER    XI. 

DISEASES  AND  INJURIES  OF  THE  ANKLE-JOINT. 

Tuberculous  Disease  of  the  Ankle-joint. 

Disease  of  tlie  aiikle*joint  Is  the  thinl  iii  the  onier  of  impor- 
tance, although  it  is  far  less  ooininan  than  is  dLsease  at  the  knee. 

In  five  consecutive  years  1788  cases  of  tuberculous  disease  of 
the  joints  of  the  lower  extremity  were  treated  at  the  out-patient 
department  of  the  Hospital  for  RuptortHl  and  Crippled.  In  54.1 
per  rent,  of  these  the  hip-joint  was  affectt*d;  in  36.2  per  cent, 
the  knee-joint,  and  in  but  9.7  per  cent,  the  ankle-joint. 

FiQ.   288 


Tttberouloua  diae&Be  of  the  ankle  and  tarsiu.     A.  disease  of  the  ankle  and  BubutragaJoid 
jomta.     B,  eavity  la  tbe  oa  oaicis  contaimns  sequiwirum. 

Pathology  •—The  pathology  of  tuberculous  disease  at  the  ankle 
dlffei's  in  no  essential  particular  from  that  of  disease  of  the  hip 
and  knee.  It  does  not,  therefore,  call  for  special  consideration. 
It  is  of  interest  to  note,  however,  that  abscess  is  a  more  common 
complication  at  this  than  at  the  other  joints. 

In  30  final  results  of  disease  at  the  ankle  reported  by  Gibney/ 

^  Amefiean  Journal  of  Obstetric*.  April.  iHSO. 
29 
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abscess  was  present  in  25  (83  per  cent.).  In  78  final  results 
reported  by  Prendlsburger^  abscess  was  present  in  68  (87  per 
cent.),  as  contrasted  with  a  percentage  of  69  and  51  at  the  knee 
and  hip,  respectively.  This  greater  liability  to  abscess  is  very 
possibly  apparent  rather  than  actual,  since  the  ankle-joint  is  so 
superficial  that  fluctuation  may  be  detected  here  that  would  be 
overlooked  at  the  hip.  And  because  the  tissues  about  the  joint 
readily  allow  spontaneous  opening  at  an  early  period,  before 
sufficient  time  has  elapsed  to  permit  of  spontaneous  absorption. 

Situation  of  the  Disease. — Otto  Hahn*  investigated  the  cases 
of  tuberculous  disease  of  the  ankle  and  foot  treated  at  Tubingen 
during  a  period  of  fifteen  years.  These  cases  were  704  in  number 
in  685  patients,  in  19  both  feet  having  been  involved. 

In  309  of  the  cases  the  disease  was  of  the  ankle-joint.  Of 
these  51  per  cent,  were  osteal  in  origin.  The  primary  focus  was 
in  the  internal  malleolus  in  11,  the  external  in  7,  in  both  in  5. 
It  was  in  the  astragalus  in  116  cases. 

In  16  instances  the  disease  of  the  ankle  was  secondary  to  pri- 
mary infection  of  the  os  calcis,  and  in  5  cases  both  the  astragalus 
and  the  os  calcis  were  diseased. 

Of  88  cases  investigated  by  Stich*  the  ankle-joint  was  involved 
in  88  per  cent.,  in  45  per  cent,  the  disease  being  limited  to  this 
joint.  The  astragalo-na\  icular  joint  was  involved  in  29  per 
cent.,  and  the  astragalo-calcaneoid  joint  in  36  per  cent. 

Etiology. — The  etiology  of  tuberculous  joint  disease  does  not 
require  further  comment.  It  may  be  noted,  however,  that  tuber- 
culous disease  at  the  ankle  is  relatively  more  common  in  later 
'childhood  and  adult  life  than  is  the  same  affection  at  the  knee 
and  hip. 

Of  1000  cases  of  disease  of  the  hip-joint,  12  per  cent,  were  in 
pjitients  more  than  ten  years  of  age. 

Of  1000  cases  of  disease  of  the  knee-joint,  25  per  cent,  were 
in  patients  more  than  ten  years  of  age. 

Of  339  cases  of  disease  of  the  ankle-joint,  30  per  cent,  were 
in  patients  more  than  ten  years  of  age.* 

Of  the  339  patients  177  were  males  (52.2  per  cent.);  102  were 
females  (47.8  per  cent.).  The  dLsease  was  of  the  right  ankle 
in  173  cases;  of  the  left  in  166. 

1  Loc.  cit.  2  Beitriige  rur  klin.  Chir.,  1900,  Bd.  xxvi.,  H.  2. 

8  Beit.  *.  klin.  Chir.,  Bel.  xlv..  p.  587. 

*  Statistics  from  Hospital  for  Ruptured  and  Crippled. 
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Age  at  Incipiency  of  Ankle-joint  Disease  in  339  Consecutive  Cases 
Treated  at  the  Hospital  for  Ruptured  and  Crippled. 
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Of  G58  patients  412  were  males  (62  per  cent.);  246  were  females 
(38  per  cent.).     In  27  the  sex  was  not  stated. 


Age  of  the  Patients  Treated  for  Ankle-joint  and  Tarsal 
Disease  at  Tubingen.     (Hahn.) 

Males.  Fitnalet.      Total. 

1  to    10  years 45  28  73 

11    ••  20       " 149  91  240 

21    ••  30       •* 89  34  123 

31    ••  40       " 32  28  60 

41    "  50       •* 37  27  64 

51    "  60       " 35  26  61 

61    "  70       •• 18  11  29 

71    ••  80       •• 6  1                  7 

81       " 1  0                  1 

412  246  658 

S3rinptoms. — The  symptoms  are  usually  subacute  in  character, 
and  are  often  mistaken  for  sprain  or  rheumatism.  In  some 
instances  they  appear  to  follow  an  injur}',  but  in  the  majority  of 
cases  in  childhood  no  cause  can  be  assigned.  The  ankle  becomes 
sensitive  to  sudden  movements;  the  patient  limps,  and  discomfort 
after  overuse  and  pain  at  night  become  noticeable.  The  limp 
differs  in  character  from  that  caused  by  hip  or  knee  disease. 
The  patient  walks  with  the  foot  rotated  outward,  bearing  the 
weight  upon  the  heel  and  upon  the  inner  border,  active  leverage 
"spring"  being  avoided. 
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Befonnity. — The  priman^  defomiity  of  ankle-joint  dlsimse  io 
tlie  subacute  crises  is  viilgus,  iiuliiced  iq>parently  by  the  cuntinued 
use  of  the  limb  in  the  passive  attitude.  In  more  advanced  cases 
it  becomes  equino valgus,  and  when  the  hmb  is  no  longer  capable 
of  supp^ji'ting  weight,  but  is  held  pendeut,  the  equinus  edmriofty 
predominates,  due  partly  to  the  force  of  gravity  ami  partly  to  the 
muscular  s]>asm. 

Fig.  387 


Tuberculous  diseaw  of  the  ankte. 

As  has  been  stated,  in  the  early  stage  the  symptoms  are  those 
of  a  persistent,  somewhat  painful  disa!)iHty  at  the  ankle,  causing 
stiffnesa,  limp,  and  at  times  pain;  later  swcUiny  and  deformity 
appear. 

Physical  Exammation, — The  joint  is  usually  somewhat  enlarged. 
In  some  instances  the  swelling  is  uniform;  in  others  it  is  localized 
in  front  or  behind  one  of  the  malleoli.  This  swelling  is  not, 
as  a  rule,  like  that  of  simple  effusion  into  the  joint,  but  the  tissues 
have  the  peculiarelasticity  characteristic  of  thickening  and  infiltra- 
tion. ITiere  is  usually  a  perceptible  increase  in  the  local  tem- 
perature, and  pressure  directly  upon  the  malleoli  causes  dis- 
comfort.    Tiie  vohmtarj^  movements  of  the  joint  are  restricted. 
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and  passive  movements  show  the  characteristic  reflex  muscular 
spasm,  limiting  Ixith  dorsal  and  plantar  flexion. 

Subastragaloid  Disease. — If  the  astragalus  is  primarily  diseased* 
the  symptoms  are  usually  first  apparent  in  the  ankle-joint ♦  but  in 
certain  case^  tlie  joint  lietween  the  astragalus  and  the  os  calcis  is 
first  involved,  the  prima r\'  focus  being  in  the  os  calcLs,  Disease 
at  the  subastragaloid  joint  is  usually  classed  as  ankle-joint  disease, 
although  the  swelling  is  most  marked  at  a  point  somewhat  below 
the  malleoli  (Fig.  288). 


Tuberculous  disetti^  t>r  I  he  isuhu^lrugtil'jiiLl  jMtnT^ 

In  this  form  forced  lateral  motion  of  the  os  calcis  causes  dis- 
comfort^  and  the  range  of  adduction  and  abduction  of  the  foot 
is  restricted,  while  dorsal  and  plantar  flexion  may  remain  com* 
pletely  free. 

Astragalo-naviculax  Disease. — In  this  form  the  foot  is  held  ii> 
an  attitude  of  persistent  ab<Iuction  and  if  the  disease  is  subacute 
it  may  be  mistaken  for  rigid  weak  foot. 

Diagnosis. — The  principles  of  differential  diagnosis  of  tuber- 
culous disease  from  other  affections  have  been  considered  in 
detail  in  the  description  of  disease  of  tlie  spine  and  of  the  larger 
jomts. 


The  efiiphyses  cl  (h«  low»r  <txtr«Riiti«9  at  the  use  of  #i»  yetti>,  abijwitm  Omj  cffeitl  of  iiper- 
iitive  removal  of  bone  ml  the  ankle- joint  for  tubvrculoun  dbi^ii^  At  the  mcc  of  throe  yeajm.  m 
cauflinjc  flubBt»quent  dpf«triiiity  of  the  foot  nnil  dhorteninjc  of  the  limb,  Uiwificalion  i?)  pre-^eDl 
At  birth  in  the  lower  epii>hyi*i»  of  th«j  tibin.  It  )ieit>iiJ»  at  the  secoml  year  io  the  lower 
ept}jhy9tifi  of  the  fiVm\a,  Vjui  noi  \mi\\  \\\fe  WvVv  "s*^^  ^^  u»  upper  epitihy«i«. 
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In  childhoo*!  a  chronic,  paitiful  dLsciUse  coiitincd  to  a  single 
joint  in  which  inotinn  Is  limitei:!  by  muscular  spasm,  and  in  which 
there  is  a  tendency  to  deformity,  is  almcjst  certainly  tuberculous 
in  character. 

In  adult  life  also  the  same  statement  applie.s,  and  distinguishes 
tuberculous  disease  from  rkeumatbm,  rheumatoid  arihritis,  or  other 
general  affections.  Fornts  of  inft^diouji  arthritis  may  Ix*  differ- 
entiated by  the  history.  Sprains  or  other  injury  may  be  distin- 
guished by  the  historv^  of  the  onset  and  by  the  absence  of  local 
signs  of  serious  fjisease.  In  rigid  flaf-font  the  sjTnptoms  are  local- 
ized at  the  mediotarsal  joint.  It  shoulfl  be  borne  in  mind,  also, 
that  the  pain  from  a  weak  or  injured  foot  is  experienced,  as  a 
rule,  only  when  it  Ls  in  use;  whereas,  in  tuberculous  disease  of  the 
bone,  pain  is  common  when  the  part  Ls  not  in  use,  and  it  may 
be  particularly  troublesome  at  night. 

TreatmeBt. — In  disease  of  this,  as  of  other  joints,  functional 
rest  is  indicated.  This  necessit^ites  tbcation  of  the  joint  and 
stilting  of  the  limb,  efficient  traction  being  manifestly  impassible. 
The  foot  should  be  fixed  in  a  light  plaster  bandage  extending 
extremities  of  the  toes  to  the  upper  third  of  the  leg,  at  a  right 
angle  with  the  leg  and  in  an  attitude  of  slight  inversion,  in  order 
to  gtiard  against  the  tendency  towanl  valgus.  TliLs  deformity 
is  ver)'  common  after  the  cure  of  the  disease,  and  it  often  sid)jects 
the  patient  to  the  additional  disco mfort  of  progre-ssive  fiat-foot. 

Reduction  o!  Deformity. — If  the  foot  has  l>ec.orae  distorted 
before  the  patient  Is  brought  for  treatment,  the  plaster  banthige 
may  be  applied  in  the  attitude  of  deformity,  and  at  the  subse- 
quent ap|>!ications  of  the  dressing,  when  the  muscular  spasm  is 
lessened,  gentle  manipulation  will  gradually  overcome  the  mal- 
position. In  resistant  cases  imniediate  n-dnction  of  the  deft>nnity 
under  aiuesthesia  may  lie  advisable.  Thniyghout  the  entire 
course  of  treatment  the  greatest  attention  must  lie  paid  to  the 
attitufle.  Deformity  is  easily  prevented,  but  is  often  very  diffi- 
cult to  correct,  especially  during  the  later  stages  of  the  disease, 
when  the  tissues  are  infiltrate<l  and  sensitive,  and  esj>ecially  if 
discharging  sinuses   are   present. 

Other  retentive  appliances  may  be  employed,  but  they  are 
inferior  to  a  properly  applied  bandage,  which  liolds  its  place  by 
accuracy  of  adjustment,  which  most  effectively  prevents  motion* 
and  which  exercbes  a  certain  degree  of  compression  upon  and 
general  support  of  the  swollen  joint.  The  bantlage  Ls  nsuallv 
renewed  at  intervals  of  a  month,  Imt  it  ninv  be  retained  iiideti- 
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nitely  if  it  is  properly  protected  by  a  light  shoe  or  slipper.  The 
Bier  method  of  passive  congestion  may  be  applied  at  the  ankle 
by  means  of  a  bandage  above  the  upper  border  of  the  plaster 
support.  And  the  adhesive  plaster  strapping  may  be  used  beneath 
the  plaster  bandage  if  local  compression  and  more  comprehensive 
support  is  desired. 

The  most  satbfactory  brace  to  serve  as  a  stilt  in  connection 
with  the  local  support  is  the  Thomas  brace,  which  has  been 
described  in  the  section  on  disease  of  the  knee-joint  (Fig.  281). 

When  patients  are  treated  efficiently  the  discomfort  or  incon- 
venience attending  the  disease  b  slight.  As  a  rule,  the  swelling 
of  the  joint  becomes  more  localized  and  finally  an  abscess  appears 
beneath  the  skin.  It  is  then  advisable  to  remove  the  fluid  and 
other  contents  by  means  of  a  simple  incision.  In  most  instances 
a  sinus  persists  for  a  time.  If  the  discharge  is  slight,  the  part 
may  be  dressed  with  ichthyol,  balsam  of  Peru  or  other  applica- 
tion, and  the  whole  enclosed  again  in  the  plaster  bandage;  or,  if 
it  be  more  profuse,  an  opening  may  be  made  and  the  dressing 
applied  outside  the  plaster  bandage.  When  the  stage  of  recovery 
is  reached,  stilting  apparatus  may  be  discarded,  the  patient  being 
allowed  to  bear  the  weight  on  the  foot,  protected  by  the  plaster 
bandage  or  other  support. 

Operative  Treatment. — Early  operation,  especially  of  a  gouging 
character,  should  be  avoided.  An  eflFective  operation  of  this 
class  often  involves  the  sacrifice  of  bone  that  would  be  spared 
in  the  natural  cure,  and  it  entails  an  irregularity  in  the  growth 
and  causes  deformity  in  after-life  that  may  be  irremediable  (Fig. 
289). 

Similar  operations  in  the  treatment  of  fistulae,  or  abscess,  while 
the  tissues  are  thickened  and  cedematous,  and  while  the  disease 
within  the  joint  is  active,  should  be  postponed  until  the  process 
of  repair  is  more  advanced.  During  the  stage  of  convalescence, 
however,  cure  may  be  hastened  by  the  removal  of  persistent  foci 
of  disease,  or  sequestra  in  the  bone,  or  tuberculous  tracts  in  the 
overlying  soft  parts. 

In  the  adult  or  adolescent,  and  in  exceptional  cases  in  child- 
hood, operative  removal  of  the  disease  may  be  indicated.  If  it 
is  confined  to  the  ankle-joint,  the  removal  of  the  astragalus,  w^iich 
is  usually  the  primary  seat  of  infection,  is  the  o{)eration  of  choice. 

The  openition  is  performed  under  the  Esmarch  bandage;  a 
curved  lateral  incision  is  made  passing  beneath  the  external 
malleolus  from  the   neighborhood   of  the  tendo  AchillLs   to   the 
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anterior  aspect  of  the  joint.  The  lateral  and  capsular  ligaments 
are  divided,  after  which  the  foot  may  be  displaced  inward.  The 
astragalus  is  exposed  and  it  may  be  removed  easily  by  dividing 
the  ligaments  about  its  head  and  its  attachments  to  the  os  calcis. 
All  the  diseased  tissue  in  the  soft  parts  and  in  the  bone  must  be 
removed  thoroughly.  If  the  disease  has  not  extended  to  the 
tarsus,  and  if  it  seems  to  have  been  completely  removed,  the 
wound  may  be  closed,  but  in  most  cases  it  should  be  packed  for 
a  time  with  gauze.  The  after-treatment  is  conducted  as  if  the 
operation  had  not  been  performed,  support  and  fixation  being 
continued  until  it  is  evident  that  the  disease  is  cured. 

Removal  of  the  astragalus  does  not  interfere  to  a  marked  extent 
with  the  function  of  the  foot,  nor  does  it  cause  noticeable  de- 
formity. As  a  primary  operation,  permitting  inspection  and  the 
opportunity  for  thorough  removal  of  all  disease  in  the  neighbor- 
ing parts,  it  should  always  be  performed  in  preference  to  exten- 
sive gouging,  which  is,  as  a  rule,  of  little  avail.  It  may  be  men- 
tioned in  this  connection  that  motion  in  an  anchylosed  joint  may 
be  restored  by  the  removal  of  the  astragalus. 

Prognosis. — Disease  at  the  ankle  is  not  only  less  common,  but 
it  is  less  dangerous  than  that  of  the  larger  joints,  because  it  is 
remote  from  important  structures,  and  because  there  is  less  oppor- 
tunity for  the  burrowing  of  infected  abscesses.  The  duration 
of  the  disease  here  is,  as  a  rule,  shorter  than  at  the  knee  or 
hip,  and  the  final  results  in  childhood  are  almost  always  excel- 
lent. Often  free  motion  is  retained  at  the  ankle,  and  even  if  the 
astragalus  be  fixed  by  disease  the  mobility  in  the  other  joints  of 
the  foot  is  sufficient  to  compensate  very  effectively  for  the  anchy- 
losis. Shortening  of  the  limb  is  of  comparatively  little  conse- 
quence. It  is  not  often  more  than  an  inch,  and  it  may  be  absent. 
The  growth  of  the  foot  is  often  considerably  retarded,  partly  from 
disuse  and  partly  because  of  the  destructive  effect  of  the  disease 
upon  the  tarsal  bones. 

In  the  30  cases  reported  by  Gibney,  treated  expectantly,  in 
which  the  mechanical  treatment  was  far  from  effective,  6  patients 
recovered  with  normal  motion;  11  with  practically  normal  func- 
tion. In  7  there  was  good  motion.  In  6  there  was  anchylosis, 
and  in  3  persistent  valgus.  In  all  the  limb  was  efficient.  In  20 
instances  there  was  no  limp,  and  in  but  1  case  was  it  marked. 
In  no  instance  was  a  crutch,  cane,  or  other  support  used.  The 
average  duration  of  the  disease  was  three  years  and  three  months, 
a  minimum  of  one  year,  a  maximum  of  six  years.    There  were 
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2  deaths,  of  which  but  1  was  dependent  upon  the  disease,  septi- 
caemia being  the  cause  assigned,  though  it  is  stated  that  practically 
all  the  bones  of  the  tarsus  were  involved.  In  this  case  amputa- 
tion was  evidently  indicated. 

Tuberculous  Disease  of  the  Tarsus. 

Tuberculous  disease  of  the  joints  of  the  foot,  not  involving  the 
ankle,  is  not  uncommon. 

In  386  of  the  704  cases  reported  by  Hahn,  the  disease  was 
limited  to  the  foot.  In  141  cases  the  mediotarsal  joint  was  in- 
volved; in  51  of  these  the  disease  was  confined  to  this  joint;  in 
46  the  ankle  was  involved;  in  29  the  disease  extended  forward 
to  the  tarsometatarsal  articulation,  and  in  16  the  three  joints 
were  diseased.  In  78  cases  the  tarsometatarsal  joint  was  involved, 
in  33  of  which  the  disease  did  not  extend  beyond  this  articulation. 

Disease  of  Individual  Bones.— In  these  cases  the  distribution 
was  as  follows: 

The  astragalus 170;  disease  confined  to  the  single  bone  in  8 

The  calcaneum 200;        "  "  "  "  "   87 

The  cuboid 116;        "  "  "  *'  "    18 

The  scaphoid 82;        "  "  "  "  "2 

The  cuneiform  bones    ....       86;        *'  "  "  *'  "8 

in  one-half  of  these  the  disease  was 
of  the  first  metatarsal,  either  alone 


! 


Metatarsal  bones 45;  ->  ..         ...    .,        ,.  . 

^       or  m  connection  with  the  adjoin- 
ing cuneiform  bone  or  phalanx. 

In  a  total  of  1231  cases,  including  these  and  others  reported 
by  Audry,^  Koenig,'  Mondan,'  Munch,*  Spengler,^  Vallas,®  Czemy,^ 
and  Dumont,*  the  relative  frequency  of  the  disease  in  the  bones 
of  the  foot  and  ankle  appeared  to  be  as  follows : 

Malleoli      ...       96,     7.7  per  cent.  Scaphoid     .      .      .  110,  8.9  per  cent. 

Astragalus.      .      .  291.  23.6       "  Cuneiform  bones    .  109.  8.8 

Calcaneus  .      .      .  339.  25.9       "  Metatarsus .      .      .  110.  8.9 

Cuboid        ...  154,  12.5       "  Phalanges  ...  22,  1.7 

In  disease  at  this  point  limited  to  the  astragalo-navicular  joint 
the  swelling  is  localized  in  front  of  the  ankle  on  the  inner  side 
of  the  foot.  Adduction  is  restricted,  and  the  foot  is  often  fixed 
in  an  attitude  of  persistent  abduction.  Such  cases  may  be  mis- 
taken for  rigid  weak  foot. 

Disease  of  other  bones  of  the  tarsus  is  indicated  by  the  local 
swelling  and  sensitiveness.     The  disease  sometimes  involves  the 

1  Revue  de  Chir..  1891.  *  Schmidt's  Jahrb..  1884,  Bd.  cciv. 

3  Deutsche  Chir..  1.,  66.  *  Deutsche  Zeits.  f.  Chir.,  1879,  Bd.  xi. 

ft  Ibid.,  1897,  Bd.  xliv.  «  Deutsche  Chir.,  1.,  66. 

»  Volk.  S.  Klin.,  v.,  No.  76.  •  Deutsche  Zeits.  f.  Chir^  1882.  Bd.  xvii. 
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shaft    of  a  metatarsal   bone,   or  one  of  the   phalanges,  causing 
expansion   and    destruction,    ** spina    ventosa/* 

Treatment  of  Tarsal  Disea&e,— Disease  of  the  tarsius  shows 
a  marked  tendt*ncy  to  extend  from  one  hone  to  another  until  the 
entire  foot  Ls  involved.  Consequently  if  an  early  diagnosis  is 
matle  of  a  distinctly  localized  proct\sa  pn>nipt  removal  of  the  dis- 
eased bone  \s  intlieatecl;  but  in  most  instances  the  disease  is  too 
extensive  to  permit  of  \\s  radical  removal.  In  such  cases  opera- 
tive inten^ention  Ls  contra  indicated,  and  the  trt*atmcnt  by  protec- 
tion similar  to  that  employed  in  disease  of  the  ankle,  i^  indicated. 
In  childhood  the  prcgncsLs  is  very  good  even  when  the  disease  is 
extensive,  but  in  adult  life  ampiit^ition  of  the  foot  may  l>e  advis- 
able because  of  the  time  rec|ULred  to  assure  a  natural  cure  and 
because  an  artifical  leg  pi-ovides  a  better  Support  than  a  stiff  and 
sensitive  extremity.  Amputation  is  ahnost  always  indicated, 
if  there  is  co-existent  disease  of  the  lungs. 

Sprain  of   the  Ankle. 

The  ankle  is,  from  its  position,  especially  liable  to  injuiy;  in 
fact,  the  term  ^'sprain*'  is  |>opularly  associated  with  this  joint. 

A  sprain  is  most  often  caused  by  an  unguarded  movement,  by 
which  the  foot  Is  turned  sudtlenly  inward  or  outward,  with  suffi- 
cient force  to  injure  the  synovial  membrane,  to  rupture  some  of 
the  fibres  of  the  nmscles,  to  stniin  tendons  and  tendon  sheaths » 
and  even  to  rupture  ligaments.  If  the  foot  Ls  twisted  inward 
the  injury  is  most  marked  on  the  outer  side  of  the  joint;  if  out- 
wanl,  on  the  inner  side  of  the  ankle.  In  the  slighter  degrt^es  of 
sprain  the  injury  may  be  confinetl  to  the  tissues  about  the  joint, 
but  in  most  instances  there  is  effusion  within  tlie  capsule,  even 
hemorrhjige  when  injurj*  has  been  severe. 

Symptoms. — The  immediate  5}Tnptoms  of  sprain  are  pain, 
often  intense,  of  a  throbbing  character,  swelling,  heat,  and  in 
many  instances  discoloration  of  the  surrounding  parts,  even 
extern! ing  over  the  leg  and  foot. 

Treatment, — If  an  opportnnit}'  for  immediate  treatment  is 
offered,  the  swelling  and  the  effusion  of  blood  may  be  restmined 
by  the  application  of  elastic  stockinette  bandages  from  tlie  toes 
to  the  knee.  As  much  compression  is  exercised  as  the  comfort 
of  the  patient  wiil  allow,  and  the  bandage  should  l>e  made  suffi- 
ciently thick  to  prevent  painful  motion.  If  the  injury  has  been 
severe  and  if  the  part  is  very  sensitive  to  motion  or  jar,  the  joint, 
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having  been  protected  with  cotton,  may  l>e  fixed  in  a  hght  plaster 
bandage.  This  may  be  cut  down  the  front  to  allow  for  daily 
massage  of  the  foot,  ankle,  and  leg,  which  is  of  great  service  in 
hastening  the  absorption  of  the  effusion. 

The  use  of  hot  air,  hot  and  cold  water,  and  static  electricity, 
and  the  like  are  of  service  also  in  relieving  the  discomfort  and 
more  especially  in  stimulating  the  circulation,  upon  which  n^'pair 
de[>ends* 

By  far  the  mast  effective  treatment  during  the  stage  of  recovery 
and  as  an  immediate  application  for  sprains  of  slighter  degree,  is 
the  adhesive  plaster  strapping  which  has  been  popularized  by 
Gibney.  His  method  is  ?is  follows:  Strips  of  adhesive  plaster 
about  thn^Kjuarters  of  an  inch  in  width  and  from  nine  to  eighteen 

Fig.  290 


A  methud  of  applyiii^t  ndlusiuve  ijlajit«r  i»tnippinj(  for  ^r«U[i  of  the  ankle. 

inches  in  length  are  prepared.  A  long  strip  Ls  placed  with  its 
centre  beneath  the  heel,  and  the  two  ends  are  c-arried  upward 
over  the  malleoli,  to  a  point  at  the  junction  of  the  middle  ami 
lower  thirds  of  the  leg.  A  second  strip  is  placed  at  the  posterior 
extremity  of  the  heel,  and  the  two  ends  are  carried  forward  some- 
what beyond  the  tarsometatarsal  junction  on  either  side.  Another 
strip  is  then  placed  by  the  side  of  the  first,  and  the  fourth  by  the 
side  of  the  second,  until  the  entire  ankle  is  smoothly  covered,  except 
for  a  space  about  two  inches  in  width  directly  on  the  front  of  tlie 
ankle.  One  takes  particular  care  to  make  the  plaster  fit  well 
alwut  the  malleoli  ant!  reinforces  it  at  the  points  of  greatest  sen- 
sitiveness. A  light  bandage  is  then  applied  and  the  patient  is  en- 
couraged to  use  the  foot  in  walking,     llie  plaster  may  be  applied 
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in  a  variety  of  ways;  a  satisfactory  method  is  as  follows,  after  the 
preliminary  massage  for  the  purpose  of  reducing  the  sweHing: 
One  end  of  a  strip  of  adhesive  plaster  about  three  feet  long 
and  three  inches  wide  is  applied  to  the  lateral  aspect  of  the  leg 
just  below  the  knee-joint ;  it  is  carried  down  the  side  of  tJie  leg 
over  the  malleolus,  beneath  the  heel  and  arch,  and  up  the  other 
side  to  a  point  opposite  the  lieginning  where  it  is  fixed  t\v  a  cir- 
cular band  alwut  the  calf.  If  the  sprain  is  of  the  outer  side  of 
the  ankle,  suflBcient  tension  is  made  upon  the  outer  half  of  the 
plaster  to  hold  the  foot  slightly  abducted.  If,  as  is  more  common 
tJie  sprain  is  of  the  inner  side,  tlie  imaer  half  is  drawn  firmly  be- 
neath the  arch,  carrying  the  foot  toward  inversion  so  that  all  strain 
may  lie  removed  from  the  sensitive  part.     This  band  of  plaster 
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is  reinforced  by  one  or  more  so  that  lue  iakTal  aspect  of  the  ankle 
is  completely  covered.  And  in  addition  the  entire  ankle  is  then 
enclosed  with  narrow,  overlapping  strips  which  cover  all  the  tissues 
well  beyond  the  sensitive  area.  The  foot  and  leg  are  then  bandaged 
to  assure  the  adhesion  of  the  plaster,  WTien  the  joint  is  firmly 
held  by  the  supporting  plaster  the  patient  can,  as  a  rule,  walk 
with  comfort;  and  he  is  eneonragcd  to  do  so,  for  functional  use, 
provided  it  does  not  cause  additional  injury,  is  the  most  effcxrtive 
stimulant  of  the  circulation;  thus  the  patient  applying,  as  it  were, 
an  automatic  massage,  cures  himself. 

As  tlic  swelling  subsides  the  plaster  strapping  wrinkles,  and  it 
must  be  renewed,  about  three  applications  being  required,  as  a 
rule,  the  last  of  which  is  allowed  to  remain  until  all  of  the  symp- 
toms have  disappeared.     Vigorous  massage  before  applying  the 
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Wfw  dressing  is  of  service  in  hastening  the  cure.  It  ts  perhaps 
iM«dks9  to  state  that  a  preliminarr  shaving  of  the  part  wiD  add 
somevfaat  to  the  comfort  of  the  patient. 

Chronic  Sprain. 

A  chronic  sprain  mav  be  the  result  of  an  ineflSciendT  treated 
acute  injury,  in  which  an  improper  attitude  originalhr  assumed 
to  spare  the  sensitive  part  finallv  becomes  habituaL  In  other 
instances  persistent  disability  may  be  the  result  of  fixation  of  the 
joint  for  too  long  a  time  in  splints.  Such  disuse  causes  atrof^y 
of  the  muscles  and  of  the  bones  as  well  (see  Atrophy,  page  244), 
while  the  effused  material  within  and  without  the  joint  remains 
because  of  the  imperfect  circulation.  Hie  same  disability  may 
follow  simple  disuse  of  the  injured  part.  It  is  more  often  observed 
in  nervous  individuals  who  exaggerate  the  importance  of  the  injury 
and  the  discomfort  that  it  causes.  In  such  cases  the  limb  may 
be  discolorerj  by  venous  congestion,  the  foot  may  be  oedematous 
and  the  movements  may  be  limited  by  adhesions  or  by  muscular 
adaptation  to  the  habitual  attitude. 

In  other  iastances  the  original  injury  may  have  caused  a  slight 
subluxation  of  the  astragalus,  sufficient  to  throw  the  foot  into  an 
attitude  of  abduction,  in  which  it  has  become  fixed  by  the  second- 
ary changes  in  the  muscles  and  ligaments.  In  some  cases  of  this 
class  the  original  sprain  was  at  the  mediotarsal  or  at  the  sub- 
astragaloid  joint,  and  its  effect  has  been  traumatic  weak  foot.  It 
may  Ix*  stated,  also,  that  many  of  the  so-called  sprains  of  the  ankle 
an;  simply  injuries  of  a  weak  foot,  a  disability  to  which  the  treat- 
ment should  l>e  directed.     fSee  the  Weak  Foot.) 

Treatment. — Tit^atment  must  be  conducted  with  the  aim  of  re- 
storing the  normal  range  of  motion  and  so  supporting  the  part 
that  normal  functional  use  may  be  permitted.  If  adhesions  have 
fonnf^d  and  if  the  fcx^t  is  j)ersistently  held  in  an  abnormal  attitude, 
forcible  manipulation  under  anaesthesia  may  be  required  as  a 
preliminary'  treatment,  followed  by  fixation  for  a  time  in  a  plaster 
bandage,  in  the  attitude  directly  opposed  to  that  which  has  been 
habitual.  In  this  class  of  cases  the  habitual  attitude  is  usually 
one  of  equinovalgus;  the  foot  should  be  fixed  for  a  time,  therefore, 
in  a  plaster  bandage  in  a  position  of  extreme  vanis,  at  a  right  angle 
with  the  leg,  and  u|X)n  it  the  patient  is  encouraged  to  bear  his 
weiglit  lx>th  in  standing  and  walking.  Wien  all  discomfort  has 
dLsap|K»an»d,  a  sup|K)rt,  usually  a  light  leg  brace  to  prevent  lateral 
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mrition,  ahfl  if  the  arch  is  depressed  a  foot  plate  also,  should  be 
WL»m  for  a  time.  The  most  effective  curative  agent  is  functional 
use,  but  miissage,  hot  ^ir,  passive  manipulation,  and  exercises 
are  valtiable  accessories. 

Injuries  of  this  class  are  very  amenable  to  treatment,  con- 
ducted with  the  aim  of  restoring  normal  function,  if  proper  sup- 
pcjrt  Is  provided  during  the  period  of  pain  and  weakness. 


Tenosynovitis. 

The  sheaths  of  the  tendons  about  the  ankle-joint,  if  involved 
in  a  sprain  of  the  ankle,  may  cause  persLstent  interference  with 
function;  or  strain  of  a  tendon  ami  of  its  sheath  may  cause  symp- 
tonxs  of  disability  when  the  joint  is  uninjured-  The  symptoms  of 
acute  tenosynovitis  are  discomfort  on  motion  of  the  affected  tendon, 
and  this  motion  may  be  accompanied  by  a  f>eeuliar  creaking  which 
is  apparent  on  palpation.  In  many  uistances  there  is  slight  local 
swelling  and  sensitiveness  to  presvsure  about  the  affected  part,  and 
the  movements  of  the  foot  that  call  the  muscle  into  action  are  painful. 

ITie  arrangement  of  the  tendon  sheaths  should  be  borne  in 
mind.  At  the  ankle-joint  all  the  tendons  are  provided  ^ith  sheaths ; 
on  the  front  of  the  foot  are  three — the  sheath  of  the  tibialis  anticus, 
which  extends  from  a  point  about  two  inches  above  the  extremity 
of  the  malleolus  to  the  navicular  bone  (Fig.  292);  that  of  the 
extensor  longus  hallucis,  from  the  annular  ligament  to  the  head 
of  the  first  metatarsal,  and  the  common  sheath  for  the  extensor 
communis  digiturum,  extending  frt>m  a  point  about  half  an  inch 
above  the  malleoli  to  about  one  inch  below  tlie  annular  ligament. 
Behind  the  intenial  malleolus  are  the  common  sheaths  of  the  tibialig 
posticus  and  flexor  longus  digitorum,  beginning  about  an  inch 
abijve  the  extremity  of  the  malleolus  and  extending  to  the  fistragalo- 
navicular  junction  and  that  of  the  flexor  longus  hallucis  of 
about  the  Siime  extent  (Fig.  293).  Behind  the  outer  malleolus 
is  the  sheath  of  the  two  penmei,  l^eginoing  one  inch  above  the  mal- 
leolus, dividing  into  two  fK>rtions  for  the  two  tendons  and  ending 
just  behind  the  tulxrosity  of  the  fifth  metatarsal  bone  (Fig.  294). 

Treatment* — Simple  traumatic  tenosynovitis  should  be  treated 
by  rest  and  by  compression.  An  effective  treatment  is  strapping 
with  adhesive  plaster,  so  applied  as  to  prevent  the  movements  of 
the  foot  that  cause  discomfort.  In  more  painful  and  persistent 
cases  the  use  of  a  plaster  banflage  to  assure  absolute  rest  may  be 
necessary.     Cautery  applietl  over  the  affected  part  is  of  service. 
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Chronic  tenosynovitis  may  follow  injury  or  it  may  be  the  result 
of  gonorrhoea  or  other  infectious  disease.  In  chronic  cases  when 
the  palliative  treatment  is  ineffective,  thorougli  removal  of  the 
affected  aheath  is  indicated.     (See  Achillobursitis,) 

Tuberculous  Tenosyxovitis. — A  persistent  and   increasing 
swelling  of  a  tendon  sheath  alwaj^  suggests  tuberculous  disease. 
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Fig.   293 


The  internal  Hutinular  lig^ainent  af  ihe  ankli  '  i- 

ti{3i&]iy  didtendod    synovial  membraiuMi   of    u.^     ^^  •iuns 
which  it  cooiiaea.     (Teetut,  from  a«mAh'a  AmUomy.) 
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The  anterior  n.anuliu'  ligament  of 
the  ankle  and  the  aytiovial  nieoi- 
branes  ot  the  tendona  beneath  it 
artificially  distended.  (Testut,  from 
0«rtiib'i  Anatomy,) 


The  cjEteraa]  annuliu' ligament  of  the  ankle  and  the  ortt- 
ficially  dietendcd  eyiiovial  roembranea  of  the  lendona 
which  it  eonfinee.     (Testut,  from  Gerriflh's  Armtomy.\ 
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III  such  iikstaiices  the  snc  is  thicktMicnl  ami  often  eLintaius  the 
.so-ciiUetl  rice  Ixwlie^.  Prompt  and  complete  removal  f»f  tlve  cILs- 
eascil  sheath  h  int  heated,  and  by  this  means  a  permanent  en  re 
may  he  attninrd  in  most  rnstanees. 

Swelling  about  the  Ankles,— Oeeasionally  either  in  eonibina- 
tion  with  weak  feet  or  indej>endent  c>f  it,  one  Kiids  a  distinct  swelHng 
about  the  ankles  mast  marked  in  front  of  tlie  external  malleoli. 
This  is  apparently  an  extension  from  tlie  joint  made  np  of  synovial 
and  fatty  tissue.  Iti  most  instances  the  patients  are  fat  and  tfie 
apparent  cause  is  o^-erweight. 

Via.  2D5 


The  patients  usually  complain  of  weakness  and  discLunfort. 
The  tiTatment  asitle  from  reduction  of  weight,  ami  support  for  the 
WTakenei!  an-h,  is  massagi\  slrapjiing  and  bau<laging.  The  ojxT- 
ative  removal  t»f  the  swollen  tissue  is  indictated  in  cbstinate  cases. 

Other  Affections  of  the  Ankle-jomt. 
The  ankle-joint  may  be  the  seat  of  an  infectious  arthritis;  it 
may  be  involved  in  an  ostenmyelitis  of  the  tiliia.  It  may  he 
one  of  the  joints  atfeeted  in  chronic  rheumatism  or  rheumatoid 
arthritis,  and  occasionally  Charcot's  disease  may  apjiear  in  this 
situation.  Tlie  principles  of  the  treatment  of  these  affections 
have  l>een  indicated  elsewhere* 

3Q 
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DISEASES  AND    INJURIES    OF  THE    ARTICULATIONS    OF    THE 
UPPER  EXTREMITY. 

Tuberculous  Disease  of  the  Shoulder-joint. 

Disease  at  the  shoulder  is  very  uncommon  in  childhood.  In 
a  total  of  453  cases  of  tuberculous  disease  treated  at  the  Vander- 
bilt  clinic  210  were  cases  of  Pott's  disease.  In  6  of  the  remain- 
ing 243  cases  the  disease  was  of  the  shoulder-joint  (2.5  per  cent.). 

In  1883  consecutive  cases  of  joint  disease — Pott's  disease  being 
excluded — ^treated  in  the  out-patient  department  of  the  Hospital 
for  Ruptured  and  Crippled  in  a  period  of  five  years,  the  shoulder- 
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Section  of  the  shoulder- joint  at  the  age  of  eight  years.  (Schuchardt.)  0»t«ificatit»n 
appears  in  the  epiphysis  of  the  head  of  the  humerus  at  the  end  of  the  fir»t  year;  a  second 
point  appears  in  the  greater  tuberosity  during  the  second  year.  These  unite  between  the 
fourth  and  sixth  years.    Ossification  is  complete  between  the  eighteenth  and  twentieth  years. 

joint  was  involved  in  38  instances  (2  per  cent.).  In  1900  causes 
of  joint  disease  treated  at  Billroth's  clinic,  the  shoulder  was  in- 
volved in  14,  or  less  than  1  per  cent. 

Pathology. — The  disease  usually  Ijegins  in  the  head  of  the 
humerus.  In  32  observations  on  adults  recorded  by  Mondan  and 
Andry,^  the  primary  disease  was  of  the  head  of  the  humerus  in 
23  cases,  of  the  humerus  and  scapula  in  4,  of  the  scapuha  alone 
in  1,  and  in  3  instances  it  appeared  to  be  primarily  synovial. 

1  Revue  de  Chir..  1892. 
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In  the  majority  of  cases  abscess  forms  and  comes  to  the  surface 
near  the  insertion  of  the  deltoid  muscle.  In  advanced  cases  the 
tissues  of  the  axilla  and  of  the  adjoining  thorax  may  be  infiltrated 
and  perforated  by  numerous  sinuses.  Not  infrequently  the  dis- 
ease is  of  the  form  called  caries  sicca,  in  which  there  is  no  swell- 
ing, but  progressive  destruction  of  the  head  of  the  humerus  by 
granulation  tissue.  This  form  is  characterized  by  extreme  mus- 
cular atrophy  and  by  practical  anchylosis. 

Statistics. 

Age  at  Incipiency  of  Disease  at  the  Shoulder-joint  in  Sixty-two 
Consecutive  Cases  Treated  at  the  Hospital  for  Ruptured  and 
Crippled. 

1  year  or  less 1         13  yean  old 3 

2  years  old 6         16  "  2 

3  '•  1  18  "  3 

4  ••  3  19  "  6 

5  ••  3  20  •'  4 

6  ••  1  23  ••  .1 

7  "  3  26  ••  2 

8  "  4  27  *'  1 

9  •*  6  34  ••  1 

10  "  1         48  *•  1 

11  "  6         66  •  1 

12  ••  4  — 

Total 62 

Males,  38;  females,  24;  right.  36;  left.  27. 

Townsend^  made  a  detailed  report  on  21  cases  treated  at  the 
Hospital  for  Ruptured  and  Crippled  during  the  years  1889  to 
1893.  Ten  of  these  were  less  than  ten  years  of  age;  7  were 
between  ten  and  twenty,  and  4  were  more  than  twenty.  The 
youngest  patient  was  three  and  a  half  and  the  age  of  the  oldest 
was  thirty-five  years.  In  5  cases  the  disease  was  secondary  to 
disease  of  other  parts;  in  1  case  to  Pott's  disease;  in  2  to  hip 
disease,  and  in  2  to  disease  of  the  knee-joint. 

Symptoms. — The  history  of  the  case  will  show  the  persistent 
and  progressive  character  of  the  disability,  but  the  symptoms 
characteristic  of  tuberculous  disease  are  far  less  marked  at  the 
shoulder  than  at  other  joints.  This  is  explained  by  the  fact  that 
the  upper  extremity  is  not  subjected  to  weight  bearing  and  be- 
cause the  mobility  of  the  scapula  upon  the  thorax  lessens  the 
injury  caused  by  unguarded  movements  of  the  arm.  This  double 
joint  at  the  shoulder  masks  the  interference  with  the  function  of 
the  joint,  and  the  strain  caused  by  overuse  may  be  lessened  by 

^  Transactions   American  Orthopedic  Association,  vol.  vii. 
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llir  unriniscinus  rtvstruiiit  that  the  patient  can  exeirLse  upun 
motion  at  this  joint.  In  fact,  even  when  al>sotute  anchylosis  is 
present  the  patient  niiiy  think  tlnit  motion  is  l)ut  niodemtely 
restricted. 

^l)e  symptoms  of  the  disease  may  be  classified  as  pain,  .sctwi- 
tlvnu'fi.s,    rrjilrictiou    of    motion,    atrophij. 

There  is  nsnally  a  dull  ache  about  the  joints  with  oecHsional 
neuralgic  pain  referi-ed  to  thr  ellwiw  and  arm.     The  discomfort 

Fig    !!?»7 


1  ubcrculuiis  dif>etttie  of  tlu^  >lM,iiliJer-joint, 

is  incrt*ased  hy  movements  that  pass  Ikt^huI  die  limits  allowed 
by  the  mobility  of  the  scapula,  especially  on  attempting  to  rotate 
the  humerus,  as  in  clothing  one  s  self  or  brusliing  the  hair.  The 
joint  is  sensitive  to  pressure;  (1ms  the  [xitient  hntls  that  he  cannot 
lie  on  the  affected  side  at  night 

The  normnl  range  of  motion  between  ailductioji  and  alxhiction  is 
about  90  degrt»es,  and  between  flexion  and  extension  somewhat  less. 
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Oil  exaiiiinatioti  the  liniitutioii  of  motion  t-iiusefl  by  niusculur 
spasm  will  be  evident  if  the  scapnin  Ls  fixed,  st>  that  movement 
of  tlie  joint  can  be  tested. 

Prt^ssnre  upon  the  head  of  the  Inimerus  usually  eaiises  pain, 
and  in  many  instanees  loeal  lieat  ami  swelling  art*  pmsent.  The 
atrophy  of  the  shoulder  moseles  is  often  extreme  and  that  of  tlie 
(jtlier  miiseles  of  the  limb  is  well  marked. 

As  has  been  stated^  alwcess  is  a  common  accompaniment  of  the 
disease,  and  in  such  cases  the  tissiiea  about  the  joint  are  swollen 
and  iufiltrateth  In  other  instances  tlien^  is  progressive  destruc- 
tion tif  the  head  of  the  humerus  without  abscess  formation  (caries 
sicca).  In  cases  of  this  type  the  flattening  of  the  shoulder  may 
\w  so  extivoie  as  to  l>e  mistaken  for  subeonicoiil  dislucatiou. 

Treatmeilt, — 'rhe  treatment  of  the  disease  hen^  as  elsewliere 
is  rest.  To  assure  absolute  functional  rest  the  wrLst  should  In* 
attached  to  the  neck  by  a  sling,  tlie  elbow  being  flexed  to  an 
acute  angle;  tlie  arm  is  then  fixed  to  the  thorax  by  a  bandage. 
I^cal  rest  and  compression  may  l>e  still  further  assure*  1  by  strips 
of  adhesive  plaster  applied  over  the  slionlder  and  extending  to 
the  back  and  chest;  or  a  shoulder-t^ap  of  leather  or  plaster  may 
be  employed.  This  method  of  fixing  the  bare  arm  to  the  chest  is 
the  only  one  that  assures  c(mtinuous  rest,  as  changes  of  the  clothing 
necessitate  movement  of  the  joint.  During  the  acute  phases  of 
the  disease  the  arai  may  Ix^  supported  in  the  attitutle  of  extreme 
abductiop  by  means  of  a  triangular  splint  or  pad.  This  pt)sition 
Ls  often  that  of  greatest  comfort  to  the  patient*  DirtTt  traction 
is  not  often  employed,  a.s  support  of  the  prudent  limb  is  usually 
preferred   by  the  patient. 

Operative  Treatment, — If  the  focus  of  disejts*^  seems  to  lie  laeal- 
izeil,  an  explnratory  ojK-raticni  for  its  early  removal  may  Ije  in- 
dieate^l.  B^xcision  of  the  joint  in  the  adult  cases,  or  arthreetomy 
in  younger  subjects,  may  be  advisable  when  suppuration  Ls  ]M*r- 
sisterit  or  when  for  other  reasons  it  may  seem  l>est  to  attempt  to 
remove  the  diseased  area. 

Prognosis. — The  <Iumtion  of  the  disease  appt*ars  to  Ik*  from 
two  to  five  years.  The  death-rate  is  higher  than  in  disease  of 
the  joints  of  the  lower  extremity,  because  a  larger  prcjjwrtion  of 
tlie  patients  an^  adults,  and  in  this  class  tulx^rculosis  of  the  lungs 
is   not  an   infrecjuent  complication. 

It  Ls  impossible  to  speak  positively  of  the  results  of  the  ctm- 
sen-ative  tn-atn^eut  of  disease  of  the  shoulder.  The  flisease  is 
uncommoUt  and   protection   is  almost  never  applied   in   the   in- 
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cipient  stage,  nor  efficiently  and  persistently  employed  to  the 
end.  The  ordinary  result  is,  therefore,  anchylosis,  usually  of 
the  fibrous  rather  than  of  the  bony  variety. 

If  the  disease  appears  in  eariy  life  the  growth  of  the  limb  may 
be  seriously  interfered  with;  an  inch  or  more  of  shortening  from 
this  cause  is  not  uncommon. 

Tuberculous  Disease  of  the  Elbow-joint. 

Tuberculous  disease  of  the  elbow-joint  is  the  fourth  in  order 
of  frequency,  preceding  the  shoulder  and  the  wrist.  Of  1883 
consecutive  cases  of  joint  disease  treated  at  the  Hospital  for  Rup- 
tured and  Crippled  56  were  of  the  elbow. 

Pathology. — The  primary  disease  is  in  most  instances  osteal 
as  in  92.8  per  cent,  of  the  cases  investigated  by  Scheimpflug,  44 
in  number.*  The  original  focus  of  infection  is  somewhat  more 
often  of  the  ulna  than  of  the  humerus.  Of  the  ulna  the  olecranon 
process,  and  of  the  humerus  the  external  condyle,  appear  to  be 
the  points  of  election.  Disease  of  the  head  of  the  radius  is  com- 
paratively infrequent.  In  119  cases  reported  by  Oilier  the  olec- 
ranon was  involved  in  73,  the  humerus  in  33,  and  the  radius  in 
12  instances.'  And  in  the  cases  investigated  by  Kummer,'  and 
Middledorpt,*  the  ulna  was  more  often  the  seat  of  the  primary 
disease  than  was  the  humerus,  but  in  81  cases  treated  in  Koenig's 
clinic  the  primary  disease  was  of  the  humerus  in  43,  of  the  olecranon 
in  36,  and  of  the  radius  in  2  instances.^ 

Statistics. 

Age  at  Incipiency  of  Disease  at  the  Elhow-joint  in  Fifty-nixe 
Consecutive  Cases  Treated  at  the  Hospital  for  Ruptured  and 
Crippled. 

1  year  or  lew 2         13  years  old 3 

2  yeam  old 5         14  "         2 


3 

4 
5 
6 
7 
8 
9 
10 
U 


8  15 

6  17 

5  19 

4  21 

8  23 

1  25 

2  29 
5 


1  Total        .      . 

Malen,  28;  females,  31;  right,  27;  left.  32. 

'  Festschrift   fur  Billroth,    1892. 

^  Karewski,  Chir.  Krank.  des  Kindersalters,  p.  2G8. 

^  Deutsche  Zeits.  f.  Chir.,  Bd.  xxvii, 

^  Archiv  f.  klin.  Chir.,  Bd.  xxxiii. 

^   Koenig.  Lehrbuch  Spec.   Chir.,   Berlin,   1900. 
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SymptomSt — Tlie  symptoms  arc  those  of  a  clirooic,  persistent, 
destnictive  tlLseiLse.  Pain,  local  sensitiveness  and  swcUing,  stijf' 
ness,  deformity,  atrophy. 

The  puiti  is  usually  localized  at  the  elbow.  It  is  iiiei-eiLsed  by 
sudden  movements,  and  as  the  bones  are  so  superfieial  there  is 
usually  local  seusitiveness  to  pressure,  most  marked  over  the  seat 
of  the  disease.  In  the  early  stage  the  swelling  is  slight,  and  it 
is  of  tlie  peculiar  elastic  character  due  to  tliickening  of  the  tissue 
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rather  than  to  effusion  within  the  capsule,  but  as  the  diseaise 
progrt\sses  the  joint  assumes  the  peculiar  spindle  shape  charac- 
teristic of  white  swelling.  The  degree  of  elevation  of  the  local 
temperaturt*  <!epeiids  upon  the  activity  of  the  disease.  The  most 
important  physical  sign  is  the  restriction  of  motion  due  to  the 
ehuracteristic  muscular  spasm  which  Ix'comes  evident  when  the 
limit  of  painless  motion  is  passed,  llie  limitation  of  extension 
and  flexion  gradually  increases,  and  finally  the  limb  l>t^f^)mes 
fixe*!  in  an  attitmle  midway  between  flexion  and  extension  1  with 
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the  ft^rc^arm  in  an  attitude  U'tweeii  pruiiation  and  .supination. 
This  is  the  characteristic  defomiity  of  the  disease. 

Atrophy  of  \\w  muscles  of  the  ami  and  forearm  is  present, 
corresponding  to  the  intensity  and  thiration  of  the  diseaise  and  to 
the  functional  disaliility  of  the  joint. 

TreatpMent. — Thv  tn-atint^nt  herc^  a.s  elsewhere  consists  essen- 
tially in  placing  the  joint  at  rest  in  the  attitude  at  wlu*ch  anchy- 
losis or  limitation  of  motion  will  least  incouveuience  the  patient, 
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Tut>en^ul<>u44  di»<^A«e  of  ihe  elbow- juint;  the  Bta^fr  ol  necovery. 

ami  at  tiie  eltx>w-joint  this  is  practically  at  right  angular  flexion 
(Fig.  21>9). 

In  the  tn-atment  of  young  children  the  wrist  may  Ix*  attached 
closely  to  the  neck  hy  means  of  a  sling,  with  the  elhow  at  an  acute 
angle  (the  Thomas  methtui)  within  the  clothing.  Or  a  light 
plaster  handagi^  may  lie  used  to  fix  the  joint,  the  wrist  lieing  sup- 
ported by  a  sling.  This  enables  the  j»atient  to  drc\ss  himself 
without  moving  the  part  and  it  pnitects  the  joint  from  injury; 
Other  forms  of  splints  may  l>e  employed,  but  the  plaster  bandage 
answers   ever}^   puqK*se.     It   slioukb  of  course,  extend   fn)m   the 
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axilla  to  tiie  hand,  and  ia  .sensitive  cases  it  imiy  inclufle  the  hand 
also. 

Reduction  of  Deforinity.— In  many  instances  the  ann  is  fixed  in 
the  semi-extended  attitude  when  the  patient  is  brought  for  treat- 
ment. In  this  class  of  cases  a  simple  and  effective  means  of 
ret  hieing  deformity  Is  that  suggt\sted  by  Thomas.  When  it  is 
impossiljie  to  bring  the  wrist  to  the  neck,  one  bends  the  neek 
towartl  the  wrist  and  attaches  the  two  by  a  bandage  that  the 
patient  Is  onable  to  remove*  From  ttiis  nneonifortable  uttititde  the 
patient  can  free  himself  only  by  drawing  the  arm  toward  the  neek 
and  thus  reducing  the  deformity.  At  the  next  visit  the  same 
procedure  is  repeated,  until  (iually  the  elbow  Is  flexed  to  the  re([uirfMi 
degree.  A  [.lermanent  sh*ug  may  be  eonstnieted  of  a  leather 
wrist-band  and  a  tube  of  leather  to  pass  about  the  neck,  thi*ough 
which  the  bandage  may  be  drawn;  thus  the  prt\ssure  on  the  w^rist 
and  neek  may  Ije  Iessen(*d.  In  the  ver}'  resistant  eases  rt*duction 
of  <leformity  under  amesthesia  may  be  required,  but  this  Ls  not 
often  necessary. 

PTDgBOSIB. — If  the  ease  is  treateil  at  an  early  stage  the  prtjg- 
nosis  11)  eluldhofJil  is  good,  Hie  chiratit»n  (*f  treatment  may  l>e 
estimated  at  two  years  or  more*  and  retention  of  a  fair  ra ngfr'  of 
motion  may  Ik*  expected.  Anchylosis  in  the  right-angled  position 
does  uot»  however,  seriously  inconvenience  the  |>atient,  provided 
tlie  cure  is  absolute.  The  loss  of  growth  is  usually  less  than 
wlien  the  upper  epiphysis  of  the  humenis  has  lieen  <lestroyed»  the 
final  disproportion  depending,  of  course,  upt»n  the  age  of  the 
patient  and  upon  the  degree  of  function  that  Ls  preserve<L 

Operative  Treatment. — In  some  instances  it  is  possible  to  re- 
move small  f{>ei  of  disease  from  the  humerus^  or  frtmi  the  ulna, 
before  the  joint  is  involved.  The  position  of  the  disease  may  l>e 
indicated  by  sensitiveness  or  swelling,  and  in  older  subjects  a 
Roentgen   picture  may  demonstrate  its  position  accurately. 

Excision  of  the  Elbow.— Ex(*Ls ion  is  often  advisable  in  adtdeseent 
or  adult  life,  because  by  this  proce<hire,  in  most  instiinces,  the 
disease  may  be  cured  in  a  d**tinite  time  and  l»ecause  a  movable 
joint  may  be  as.su ret  1. 

Oschman  has  recently  investigated  the  final  results  of  the  ojx^ra- 
tion  |ierfomufl  on  this  eltiss  at  Kochers*  clinic  at  Berne,  1872- 
1897.  In  40  of  45  cases  the  operation  was  pt*rformed  for  tubercu- 
lous dbease.  There  were  no  deaths  refemble  to  the  operation. 
Of  the  entire  nunil)er  of  eases  15  were  dead,  but  1 1  of  these  sur\'ived 

«  Archiv  f.  klin.  Ckir.,  Bd.  Iji.,  H.  2 
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the  operation  for  from  five  to  twenty-years.  Eight  of  the  deaths 
were  due  to  tuberculosis,  2  to  other  causes,  and  in  5  the  cause 
of  death  was  unknown.  In  9<7  per  cent,  of  the  c^i^ses  the  local 
disease  wa,s  cured.  In  68  per  cent,  of  the  Cii.st*s  the  patients  were 
able  to  use  the  limb  at  hard  labor,  and  in  the  others  it  was  efficient 
for  light  work.  In  G  cases  there  was  subluxation  or  luxation;  in /> 
the  joint  was  not  firm.  In  59  percent,  the  motions  weiv  practically 
normal.     In  11  percent,  the  joint  was  anchylosed, 
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Tubercutouti  cHtiease  of  the  wrist  and  Icnec-jointM,  ahowiiiK  tlie  charftcteristie  tleformitioi 
iTi  nogleoterl  ca^es  of  a  severe  tyii*. 

Tuberculous   Disease   of  the   Wrist-joint. 

Disease  of  the  wrist-joint  is  very  uncommon  in  cIiililhof>d.  In 
a  total  of  31 05  eases  of  tuberculous  tlisease  treated  in  the  out- 
patient departuient  of  the  Iltjspital  for  Rupture*!  and  Crippleri 
during  a  period  of  five  years,  98  were  of  the  upptT  extremity,  and 
in  but  4  of  these  was  the  wrlst-jiMnt  involved.  Ol  43  cases  in 
which  the  joint  was  resectetl  l>y  Oilier*  the  youngest  |»atient  was 
thirteen  years  of  age. 

Of  990  cases  of  disease  of  the  joints  in  cliildhoiKl,  Reported  by 
Karewski,  the  wrist  was  involved  in  31.* 


Chlr,  Kmnk,  d«»  Kirulere«U«n»  Berlin.  \m\ 
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Disease  of  the  wrist  in  older  subjects  is  less  infrequent,  although 
at  all  ages  it  is  rare  as  compared  with  disease  in  other  joints. 
Tuberculous  disease  of  the  metacarpus  and  phalanges  (spina 
ventosa)  is,  however,  far  more  common. 

Age  at  Incipibncy  of  Disease  at  the  Wrist-joint  in  Eighteen 
CJoNSECUTivE  Cases  Treated  at  the  Hospital  for  Ruptured  and 
Crippled. 

19  years  old 2 

20  •*        2 

25  ••         .......     2 

26  " 2 

27  '•         I 

Total 18  • 

Males,  11;  females.  7;  right.  12;  left.  6. 

Symptoms. — The  symptoms  of  tuberculous  disease  of  the  wrist 
are,  as  in  other  situations,  fain,  local  swelling,  and  sensitiveness, 
limitation  of  motion,  caused  by  muscular  spasm,  and  atrophy.  In 
advanced  cases  the  hand  is  usually  flexed  somewhat  upon  the  arm. 

Treatment. — The  treatment  of  this,  as  of  other  joints,  is  func- 
tional rest,  with  support  in  the  attitude  in  which  anchylosis  or 
limitation  of  motion  will  cause  the  least  inconvenience.  A  light 
plaster  bandage  extending  from  the  elbow  to  the  tips  of  the  fingers, 
applied  over  a  flannel  bandage  drawn  as  tight  as  the  comfort  of  the 
patient  will  permit,  is  a  satisfactory  support;  or  a  leather  splint 
or  other  form  of  appliance  may  be  used.  The  hand  should  be 
held  in  an  attitude  of  moderate  dorsal  flexion,  which  will  permit 
the  flexor  muscles  to  close  the  fingers  easily  if  the  wrist  becomes 
fixed  by  the  disease.  If  flexion  deformity  is  present  it  should 
be  corrected  by  degrees,  with  each  application  of  the  bandage, 
until  the  desired  attitude  is  attained  (Fig.  302).  The  flannel 
bandage  exercises  a  certain  amount  of  compression  upon  the  wrist , 
which  seems  to  be  of  benefit,  and  in  certain  instances  this  com- 
pression and  fixation  may  be  still  further  increased  by  the  appli- 
cation of  adhesive  plaster.  Bier's  treatment  by  passive  congestion 
maybe  applied,  and  according  to  reports  it  is  especially  efficacious 
at  this  joint.  When  the  disease  of  the  joint  is  quiescent,  or  in  the 
stage  of  recovery,  the  bandage  or  splint  may  be  shortened  to  allow 
the  patient  to  use  the  fingers. 

Prognosis. — The  prognosis  as  regards  function  in  cases  treated 
promptly  in  childhood  should  be  good.  In  the  adult  cases  wrist- 
joint  disease  seems  to  be  very  often  complicated  by  disease  of  the 
lungs;  thus  the  prognosis  as  to  life  is  often  bad.     In  this  class 
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of  cases  early  exelsion  ts  usually  reeDinmciuled,  with  amputation 
as  a  final  resort, 

Spma   VeEtosa. 

Central  disease  of  the  long  bones  of  the  ftnit  an*!  hand  is  the 
most  eomnidu  ft»nn  of  diaphyseal  tul>ercuIosk*     Wlnle  the  cortical 
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of  the  rigllt  wriat- joint,  showing  the  swcltiinf  »n»i  the  liinitauuu  uf 
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Trcatmeut  of    tuberculn?iis  of  the  wrwt-joint  by  plaator-r.f-enri-' 

At  tit  IK  te. 


ihc  imipcr 


subst4ince  h  de.stroyerl   fn>m   witliin   it  is  i>ften   n*plaeeil   in   part 
by  a  fonnation  of  |HTiosteal  lM)ne  frtnu  without,  which  iu  turn  may 
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In  159  cases  tabulated  by  ICarewski/  the  metacarpal  bones 
were  diseased  in  65  instances;  the  phalanges  in  57;  the  meta- 
tarsal bones  in  29;  the  phalanges  of  the  toes  in  8.  In  a  number 
of  instances  several  of  the  bones  and  larger  joints  were  involved 
also  (159  cases  in  135  patients). 

The  disease  is  more  common  in  the  early  years  of  life,  84  of 
the  135  patients  being  four  years  of  age  or  less,  38  of  these  being 
less  than  two. 

Spina  ventosa  of  the  phalanges  may  be  treated  by  rest  and 
compression,  and  both  splinting  and  compression  may  be  assured 
by  adhesive  plaster  strapping.  If  the  joint  is  involved  amputa- 
tion of  the  finger  may  be  indicated,  because  of  the  distortion  and 
loss  of  growth  that  may  be  expected.  Tuberculous  disease, 
limited  to  a  single  bone  of  the  carpus  or  metacarpus,  may  be 
treated  by  operative  removal  of  the  disease. 

Periaxthritis  of  the   Shoulder. 

Under  the  title  of  scapulohumeral  periarthritis,  Duplay*  in 
1872  described  a  painful  affection  of  the  shoulder  induced  by 
injury,  dependent  upon  an  inflammation  of  the  bursa  lying 
between  the  deltoid  and  supraspinatus  and  infraspinatus  muscles 
and  the  coracoacromial  ligament.  But  under  this  title  are  now 
included  a  numl)er  of  affections  that  cause  similar  symptoms  in 
which  it  would  appear  that  the  interior  of  the  joint  Ls  not  involved. 

Symptoms. — In  a  typical  case  of  so-called  periarthritis  the 
patient  complains  of  a  dull  pain  about  the  joint  and  sensitiveness 
to  pressure  just  below  the  acromion  process  or  over  the  bicipital 
groove.  The  pain  is  increased  by  motion,  particularly  by  abduc- 
tion or  by  rotation  of  the  arm.  In  mild  cases  only  extensive  motion 
causes  pain,  but  in  most  instances  there  is  a  constant  sensation 
of  discomfort  which  Ls  increased  to  acute  pain  by  sudden  move- 
ments or  jars.  The  part  becomes  sensitive  to  pressure,  so  that 
the  patient  avoids  lying  on  the  shoulder  at  night.  In  certain 
instances  the  pain  may  radiate  down  the  arm,  and  there  may  be 
weakness  and  numbness  of  the  fingers.  Gnidually  the  passive 
movements  of  the  joint  are  diminished  in  range,  and  atrophy  of 
the  shoulder  muscles   appears. 

These  symptoms  usually  pass  as  rheumatism,  but  there  is  no 
fever,  no  involvement  of  other  joints,  no  swelling,  and.  as  a  rule, 

1  Chir.  Krank.  <Joh  Kindersalters,  Berlin,  1894. 

2  Archiv.  gdndrale  do  mdd.,   Paris,   1872. 
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no  general  sensitiveness  to  pressure,  as  is  usual  when  the  synovial 
membrane  of  the  joint  is  affected.  In  certain  instances  the 
sjrmptoms  follow  injury,  or  exposure  to  cold,  or  they  appear 
without  apparent  cause.  In  one  class  of  cases  the  symptolns  may 
be  due  to  an  inflammation  of  the  subdeltoid  bursa,  as  in  the  cases 
originally  described  by  Duplay;  in  others  to  a  tenosynovitis  of 
the  biceps  tendon.  This  is  suggested  by  local  sensitiveness  at 
the  bicipital  groove,  and  by  the  creaking  sensation  at  this  point 
when  the  muscle  is  in  use.  Or  the  symptoms  may  be  due  to 
neuritis  affecting  the  circumflex  nerves,  as  suggested  by  Amidon.* 
It  is  probable  also  that  the  nerves  in  the  neighborhood  of  the 
joint  may  be  secondarily  implicated  in  an  inflammation  of  bursse, 
or  directly  injured  by  the  original  traumatism,  if  such  preceded 
the  symptoms.  It  is  also  possible  that  the  bursitis  may  have 
been  a  sequel  of  gonorrhoea  or  of  other  infectious  disease. 

Treatment. — During  the  acute  and  painful  stage  the  part  should 
be  kept  at  rest.  Cautery  may  be  applied  and  the  joint  should  be 
enclosed  in  adhesive  plaster  strapping,  and  if  the  weight  of  the  limb 
causes  discomfort  it  should  be  supported.  In  certain  instances 
tension  on  the  sensitive  part  may  be  relaxed  by  supporting 
the  arm  in  an  attitude  of  abduction.  When  the  acute  symptoms 
have  subsided  passive  movements,  massage,  and  static  electricity 
are  of  service.  Voluntary  exercises  should  be  employed  when 
they  no  longer  aggravate  the  sjrmptoms.  In  the  cases  of  long 
standing  in  which  motion  is  very  much  restricted,  apparently 
by  adhesions  without  the  joint,  passive  movements  under  anaes- 
thesia to  the  extremes  of  the  normal  range  are  usually  of  benefit. 
In  such  cases  it  may  be  well  to  support  the  limb  for  a  time  in  the 
abducted  attitude  to  prevent  the  formation  of  the  adhesions. 
Afterward  passive  motion,  massage,  and  exercises  must  be  em- 
ployed to  prevent  the  return  of  the  restriction.  If  these  cases  are 
treated  carefully  in  the  early  stage,  recovery  is  usually  rapid,  but 
if  neglected  the  symptoms  may  persist  indefinitely. 

Chronic  Bursitis. 

Chronic  bursitis  at  the  shoulder-joint  is  comparatively  infre- 
quent. The  bursse  most  often  involved  are  the  coracoid,  the 
subscapular,  and  the  deltoid.  Of  these  the  last  is  the  most  often 
affected.     Sixteen   cases   have  been  reported   by  Blauvelt,^  and 

'  American  Medico-Surgical  Bulletin,  March  21.  1896. 
-  Beitriigo  zur  klin.  Chir.,  Bd.  xxii. 
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three  others  by  Flhrhanlt.*  The  enlarged  bursa  forms  a  fluctuat- 
ing swelling  most  noticeable  on  the  anterior  and  outer  aspect 
of  the  shoulder,  the  symptoms  being  discomfort,  weakness,  and 
limitation  of  motion  of  the  arm.  The  disease  is  usually  tuber- 
culous in  character,  and  it  should  be  treated  by  complete  removal 
of  the  sac  if  possible. 

Sprain  of  the  Wrist. 

'^This  is  a  very  c*ommon  accident.  The  most  effective  treatment 
h  the  adhesive  plaster  strapping  applied  about  the  metacarpus, 
wrist,  and  lower  half  of  the  forearm.  If  the  pain  on  motion  is 
severe  sufficient  plaster  is  applied  to  splint  the  part  and  to  limit 
movement  to  the  point  of  comfort.  If  the  injury  is  of  a  slighter 
grade  the  compression  and  support  of  a  single  layer  of  plaster  is 
usually  sufficient.  '^ITiis  dressing  prevents  strain,  and  yet  it  allows 
a  certain  degree  of  functional  use,  which  is  the  most  effective 
meaas  of  n»storing  a  joint  to  its  normal  condition  by  hastening 
the  alxsorption  of  the  effused  material  within  and  without  the 
injured  part. 

Chronic  Sprain. — Persistent  weakne^ss  and  stiffness  may  follow 
treatment  of  a  sprain  by  splints  or  when  for  any  reason  disuse  of 
function  has  Ix^n  long  continued.  In  many  instances,  however, 
the  sprain  was  in  n*ality  a  fracturt*  or  displacement.  All  chronic 
spmins,  then^fore,  should  Ik»  examined  by  means  of  the  x-ray  in 
onler  that  the  pn\senci»  or  alxsence  of  mon*  extensive  injury  may 
l)e  detennined. 

I'he  trt»atnient  is  similar  to  that  of  the  acute  sprain:  protection 
fn)m  injury,  and  functional  use  to  the  extent  of  which  the  part  is 
capable.  With  this,  passive  congestion,  niHssag(»,  hot  air,  and 
electricity  or  other  form  of  local  stimulation  may  Ik*  employed 
with  advantage.  The  same  tn»atment  is  indicated  when  the  joint 
is  stiff  and  painful  as  the  result  of  rheumatism  or  other  inflamma- 
tion, pn)vided  the  stage  of  n»coverj'  luis  In^en  n^aehed. 

Acute  Tenosynovitis. 

Tenosvnovitis  is  common  at  the  wrist-joiiit.  It  is  usuallv 
inducrd   by  strain   or  overuse  of  a   muscle  or  iiuiscular  gnmp. 

Movements  of  the  nuiseles  that  an*  involved  cause  discomfort, 
and  there  is  usually  local  s<»nsitivencss  and  a  cn^aking  scnsaticm 

>  Arcluv  f.  klin.  Chir.,  Bd,  Ix. 
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on  palpation  over  the  affected  tendon  sheath.  The  adhesive 
plaster  strapping,  so  applied  as  to  exert  compression  and  to 
prevent  the  motion  that  causes  discomfort,  is  the  most  effective 
treatment. 

Chronic  tenosynovitis,  causing  progressive  enlargement  of  a 
tendon  sheath,  i^ith  accompanying  symptoms  of  weakness  and 
discomfort.  Is  usually  tuberculous  in  character.  In  such  cases 
the  diseased  part  should  be  promptly  removetl.  If  the  disease  is 
of  long  standing,  extending  into  the  piilm  of  the  hand  it  may 
be  advisable  to  simply  evacuate  the  contents,  including  the  rice 
bodies,  through  an  incision.  An  astringent  solution  may  be 
injectitl,  and  after  its  removal  the  incision  may  l)e  clased.  Pres- 
sure Ls  then  applie<K  with  the  aim  of  securing  partial  adhesions 
of  the  apposed  surfaces. 
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three  others  by  Ehrhardt/  The  enlarged  bursa  forms  a  fluctuat- 
ing swelling  most  noticeable  on  the  anterior  and  outer  aspect 
of  the  shoulder,  the  symptoms  being  discomfort,  weakness,  and 
limitation  of  motion  of  the  arm.  The  disease  is  usually  tuber- 
culous in  character,  and  it  should  be  treated  by  complete  removal 
of  the  sac  if  possible. 

Sprain  of  the  Wrist. 

This  is  a  very  common  accident.  The  most  effective  treatment 
is  the  adhesive  plaster  strapping  applied  about  the  metacarpus, 
wrist,  and  lower  half  of  the  forearm.  If  the  pain  on  motion  is 
severe  sufficient  plaster  is  applied  to  splint  the  part  and  to  limit 
movement  to  the  point  of  comfort.  If  the  injury  is  of  a  slighter 
grade  the  compression  and  support  of  a  single  layer  of  plaster  is 
usually  sufficient.  This  dressing  prevents  strain,  and  yet  it  allows 
a  certain  degree  of  functional  use,  which  is  the  most  effective 
means  of  restoring  a  joint  to  its  normal  condition  by  hastening 
the  absorption  of  the  effused  material  within  and  without  the 
injured  part. 

Ohronic  Sprain. — Persistent  weakness  and  stiffness  may  follow 
treatment  of  a  sprain  by  splints  or  when  for  any  reason  disuse  of 
function  has  been  long  continued.  In  many  instances,  however, 
the  sprain  was  in  reality  a  fracture  or  displacement.  All  chronic 
sprains,  therefore,  should  be  examined  by  means  of  the  x-ray  in 
order  that  the  presence  or  absence  of  more  extensive  injury  may 
be  determined. 

The  treatment  is  similar  to  that  of  the  acute  sprain :  protection 
from  injury,  and  functional  use  to  the  extent  of  which  the  part  is 
capable.  With  this,  passive  congestion,  massage,  hot  air,  and 
electricity  or  other  form  of  local  stimulation  may  be  employed 
with  advantage.  The  same  treatment  is  indicated  when  the  joint 
is  stiff  and  painful  as  the  result  of  rheumatism  or  other  inflamma- 
tion, provided  the  stage  of  recovery  has  been  reached. 

Acute  Tenosynovitis. 

Tenosynovitis  is  common  at  the  wrist-joint.  It  is  usually 
induced  by  strain  or  overuse  of  a  muscle  or  muscular  group. 

Movements  of  the  muscles  that  are  involved  cause  discomfort, 
and  there  is  usually  local  sensitiveness  and  a  creaking  sensation 

1  Archiv  f.  klin.  Chir.,  Bd.  Ix. 
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on  palpation  over  the  affected  tendon  sheath.  The  adhesive 
plaster  strapping,  so  applied  as  to  exert  compression  and  to 
prevent  the  motion  that  causes  discomfort,  is  the  most  effective 
treatment. 

Chronic  tenosynovitis,  causing  progressive  enlargement  of  a 
tendon  sheath,  with  accompanying  symptoms  of  weakness  and 
discomfort,  is  usually  tuberculous  in  character.  In  such  cases 
the  diseased  part  should  be  promptly  removed.  If  the  disease  is 
of  long  standing,  extending  into  the  palm  of  the  hand  it  may 
be  advisable  to  simply  evacuate  the  contents,  including  the  rice 
bodies,  through  an  incision.  An  astringent  solution  may  be 
injected,  and  after  its  removal  the  incision  may  I)e  closed.  Pres- 
sure is  then  applied,  with  the  aim  of  securing  partial  adhesions 
of  the  apposed  surfaces. 
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cause  pain.  In  such  cases  rest  is  indicatctJ,  The  jinu  should  be 
placerl  against  the  side,  and  the  hand,  with  the  fingers  extended, 
should  be  supported  on  the  chest  beneath  the  clothing.  Wien 
the  priman^  sensitiveness  has  sulisiderl,  each  of  the  joints  of  the 
extremity  should  be  moved  systematically  to  tiie  limit  of  the  normal 
mnge  of  motion  several  tiines  in  a  day.  Particular  care  shoidd  Ix* 
exercised  in  supinating  the  fort*arm  and  extendbg  the  wrist  and 
fingers,  if  they  are  involved  in  the  jjaralysLs.     The  muscles  should 

Ije massaged, and  the  arm  should 
^  "     '■  **'  Ik* s u [)|>ortei I  by  a  si i ng»  or  othcr- 

vvLse,  in  pro jx^r position.  Recov- 
ery may  be  complete,  although 
it  Ls  oft(*n  *lelayed  for  many 
HMJuths,  As  a  rule,  traci^^s  of  the 
injury  are  evident  in  atn>phy  of 
certain  mnseles,  particularly  of 
the  deltoid,  and  a  certain  weak- 
ness of  the  arm  pel's ists,  even 
I  hough  no  actual  paralysis  rt»- 
niains. 

I]i  many  instances  recovery  is 
but  partial,  the  arm  is  w^ak,  cer- 
tidn  naiscles  are  paralyzed*  and 
thrre  is  much  n*s trictiou  of  move- 
ment at  the  sh*  julder.  The  growth 
nf  tlie  member  is  retard Cfl,  and 
;ls  has  Immmi  mention(*d,  the  at- 
titude is  that  characteristic  of 
pc]slerior  dislocation.  Not  in- 
fref[iiently,  although  the  actual 
pamlpLs  is  slight,  the  disability 
is  extreme  because  of  the  dis- 
placement. The  essential  in 
treatment,  theref<m%  [i\  to  rcplact*  the  head  of  the  huinems  in  the 
prtjper  pt>sitinn.  This  applies  to  the  cong(*nital  as  well  as  in  the 
ac(|ii!red  disability. 

Reduction  of  Deformity. — The  principles  of  the  tivatment  of 
the  disphieed  luinierus  art*  to  retlucc  the  deformity,  to  fix  the  part 
for  a  time  sufficient  to  prevent  relapse,  to  restore  function  as  far 
as  may  \w  by  systematic  passive  motion,  and  by  exercise. 

The  child  having  Ix^n  anjcsthetized,  is  brought  to  the  edge 
of  the  table.     The  slimdder  is  grasped  firmly  with  one  hand  in 


leUntie    ttUtliiilif    ot    fibril  el  ru-ul 

iMirali^HiB  til  Irifanny. 
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order  to  restrain  tlie  movements  of  the  scapula,  and  vvitli  tlie  other 
the  arm  is  drawn  upward  and  Ijuekwaiii  over  the  fulcrum  of 
the  thumb,  wliich  hes  hehind  the  joiut.  TIun,  the  Sf»-tuilled  pump- 
handle  mo%'einent,  alternately  n^axing  and  stretching  the  contracted 
parts,  is  carried  out  over  and  over  ngain  with  slowly  increasing 
force,  the  aim  being  to  force  the  head  of  the  bone  forwanl,  iirid 
thus  to  overcome  the  resLstance  i>f  the  anterior  part  of  the  capsule. 


Tbe  defonxiiiy  ol  obfftetiical  panily^ii  in  aduJr  i^me 

When  this  has  been  accomplished,  there  is  a  distinct  depression 
behind,  and  the  head  of  the  humerus  projects  in  front,  at  a  point 
below  its  proper  position. 

One  then  attempts  toovercome  the  alxluction  and  to  force  the  head 
upward  by  changing  the  grasp  on  the  saipula  and  using  the  thumb 
in  the  axilla  as  a  fulcrum.  \Mien  the  arm  can  Ijc  carried  across 
the  chest  to  the  normal  degree  of  adduction,  Uie  final,  iind  often  most 
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difficult,  part  of  the  process,  namely,  to  stretch  the  tissues  suffi- 
ciently to  permit  the  proper  degree  of  outward  rotation,  is  under- 
taken. This  is  best  accomplished  by  flexing  the  forearm  and  using 
this  to  exert  leverage  on  the  humerus,  care  being  taken,  of  course, 
to  avoid  the  danger  of  fracture.  When  the  head  of  the  bone  has 
been  replaced,  it  will  often  be  noted  that  the  tension  on  the  anterior 
tissues  causes  flexion  of  the  forearm;  this  must  be  overcome  in  the 
same  manner,  and,  finally,  the  limitation  to  complete  supination. 
The  extremity  is  then  fixed  in  the  over-corrected  attitude  by  means 
of  a  plaster  bandage  which  includes  the  thorax.  That  is,  the 
arm  is  drawn  backward  so  that  the  head  of  the  humerus  is  made 
prominent  anteriorly,  the  forearm  is  flexed  and  turned  outward  to 
the  frontal  plane,  while  the  hand  is  placed  in  extreme  supination, 
the  arm  lying  against  the  lateral  thoracic  wall. 

In  the  very  resistant  cases  it  is  impracticable  to  complete  the 
operation  at  one  sitting.  When,  therefore,  as  much  force  has  been 
exercised  as  seems  wise,  a  plaster  bandage  is  applied,  and  after 
an  interval  of  two  weeks  the  further  correction  is  undertaken. 
This,  however,  is  not  often  necessary.  In  the  treatment  of  older 
subjects  the  forcible  manipulation  may  be  preceded  or  supple- 
mented by  division  of  resistant  parts. 

As  has  been  stated  when  the  head  of  the  bone  is  forced  forward 
a  distinct  depression  and  evident  relaxation  of  the  tissues  is  noted 
on  the  posterior  aspect  of  the  joint.  The  object  of  the  fixation  is 
to  allow  the  contraction  of  the  posterior  wall  of  the  capsule  and 
the  obliteration  of  the  old  articulation,  consequently,  the  part 
must  be  fixed  for  a  period  of  at  least  three  months.  When  the 
plaster  bandage  is  removed,  the  after-treatment  is  of  great  impor- 
tance. This  consists  of  daily  passive  forcible  movements  to  the 
extreme  limits  in  the  directions  formerly  restricted ;  namely,  outward 
rotation,  backward  extension,  and  eventually  abduction  of  the 
humerus  and  supination  and  extension  of  the  forearm.  For  in  all 
these  cases  there  is  a  strong  tendency  to  a  return  in  some  degree 
to  the  original  posture.  When  motion  has  become  fairly  free, 
the  disabled  member  must  be  regularly  exercised  and  re-educated 
in  functional  use.  Under  this  treatment  the  weakened  and  almost 
completely  atrophied  muscles  usually  gain  surprisingly  in  power 
and  ability,  and  the  longer  it  is  continued  the  better  will  be  the 
final  result.  If  the  deltoid  muscle  is  completely  paralyzed,  one 
cannot  expect  independent  movement  at  the  shoulder,  and  the  aim 
should  be  to  gain  fibrous  ankylosis  in  the  attitude  of  outward 
rotation  in  order  to  permit  supination  of  the  forearm. 
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Repair  of  Obstetrical  Injury  to  the  Brachial  Plexus. 

It  is  evident  that  if  repair  of  the  ruptured  or  otherwise  injured 
cords  of  the  brachial  plexus  dues  not  tiike  place,  recoven^  is  impos- 
sible. If  then  the  paralysis  persists,  direct  operative  intervention 
may  be  indicated  in  seieeted  cases. 

Kennedy'  has  o|K'mted  on  a  number  of  cases  for  this  purpose, 
in  one  instance  as  early  as  two  months  after  birth* 

His  method   is  as  follows: 

An  incision  from  alcove  ilownwanl  is  made  along  the  posterior 
border  of  the  sternomastoid  to  the  junction  of  the  middle  and  outer 
thirds  of  the  clavicle.  The  dt^ep  fascia  is  divided,  the  omohyoid 
is  depressed,  and  tlie  sciileiii  muscles  are  exposed  between  the 
anterior  and  middle  of  whicli  passes  the  plexus  with  the  sub- 
clavian artery  below;  the  yp|>ermost  cords  of  the  plexus  are  usually 
involved.  The  scar  tissue  is  cut  away  and  the  freshened  surfaces 
are  then  united*  The  wound  i^  closedi  the  head  is  inclined 
toward  the  shoulder,  and  a  plaster  support  is  applied.  Several 
encouraging  results  of  this  operation  have  been  reported. 

If  the  deformity  is  of  long  standing,  operations  on  the  injureil 
nerves  of  somewhat  doubtful  utility  at  best  can  have  no  influence 
on  the  disability  unless  distortions  and  contractions  have  been 
overcome  in  the  manner  already  described. 

Recurrent  Dislocation  of  the  Shoulder. 

Recurrent  dislocation  of  the  shoulder  is  in  mcst  instances  a 
sequel  of  traumatic  dislocation.  Tlie  cause  of  the  instability  is 
usually  laxity  of  the  capsular  ligament  and  weakness  of  the  sup- 
porting nmscles,  the  result,  it  may  be,  of  too  early  use  of  the  arm 
after  the  accident.  In  rare  instances  greater  derangement  of  the 
joint  caused  by  fracture  of  one  or  other  of  the  articulating  sur- 
faces, rupture  or  displacement  of  ligaments  or  muscles,  or  per- 
manent paralysis  of  the  deltoid  muscle  may  be  present. 

The  displacement,  which  may  be  partial  or  complete,  recurs  at 
intervals  and  is  a  very  serious  disability. 

Treatment.^If  the  patient  is  seen  immediately  after  a  displace- 
ment and  if  the  dislocation  has  recurred  but  a  few  times  and  at 
long  inter%"als,  it  may  Ije  inferred  that  the  disability  is  the  result 
of  simple  laxity  of  the  capsule  and  of  muscular  weakness.     In 

I  Brit.  M*h1  Jriiir,   1903,  p.  2^8, 
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such  cases  a  period  of  fixation  followed  by  massage  and  exer- 
cise of  the  atropiiied  miiscle.s  may  re^iult  in  cure,  Tlie  patiejit 
should  be  can*fully  questioned  as  to  the  partieiihir  uioveuients  of 
the  arm  that  are  likely  to  causf  the  d  is  placement,  which  is,  as  a 
rule,  forwarti  [jeueath  tlie  coracoid  process.  Most  often  elevation 
and  abduction  s«*ni  to  he  tlie  predis|Kising  nio^'emrnt'*  that  should 
be  reslraiued.  A  simple  aiui  t^fteii  au  etlVetive  means  of  treat- 
ment is  the  applieatinn  f)f  a  shoulder-cap  of  canvas  that  fits  closely 
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abaU  tlie  shoulder  and  upjH-r  a^'m,  This  is  hehl  in  place  by  bands 
crossing  the  body  and  huckleil  beneath  the  otlier  arm;  fmm  the 
lower  border  of  the  cap  one  or  more  haiuls  pass  downward  and 
are  attached  with  the  braces  to  the  trousers,  so  that  elevation  of 
the  arm  is  restrained,  before  the  point  of  instability  is  reached. 
Operative  Treatment. — If  these  milder  measures  are  ineffective, 
an  ojHTatinn  to  reduce  the  si5w?  of  the  lax  ca[>sule  may  be  ]>er- 
fomied.     The  arm  Ix^ing  slightly  abducted,  an  iiicLsion  is  made 
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from  i\\v  c<>rac*oid  pnjcess  downwanl  imd  oiitwunl  along  tlio  line 
of  the  cepliiilic  vein  to  a  point  below  the  upper  border  of  the  tendin- 
ous insertion  of  the  peetoralis  major.  Tlie  deltoid  and  the  pec* 
torn  lis  major  are  separated,  exposing  in  the  iipper  border  of  the 
wound  the  coracobracliialis,  and  in  the  lower  angle  the  upper  part 
of  the  insertion  of  the  pectoralis  major  muscles.  Tiie  upper 
three-fourths  of  this  insei-tion  is  divided  in  onler  to  expose  the 
head  and  neck  of  the  bone.  Tlie  huincTus  is  then  rotated  tmtward 
antl  a  jK)rtir)n  of  the  insertion  of  the  subseaputaris  muscle, 
stri'tehei!  over  the  head  of  the  humerus,  is  diviih^d.  The  capsule 
is  thus  laitl  hare,  and  a  suffieient  seetion  is  remf*vecl  to  overcHime 
the  laxity.     Hie  woun<l  is  llieu  closetl. 

Similar  ojx'rations  in  which  the  lax  capsule  was  overlapped 
and  sutured  without  (n>ening  it  have  been  [x^rfonneiL  by  Hieard 
in   1892  and  by  Steluthal  in  1895.* 

Congenital   Deformities   of   the   Elbow* 

t/ongenital  displacement  uf  the  ulna  is  one  of  the  rarest  of 
deformities.  I'he  displacement  is  usually  inetunplete,  and  it  is 
assoeiatetl  with  laxity  of  tht^  ligaments. 

Congenital  <lisplaec*ment  of  the  radius  is  much  more  cfjmmfuu 
53  eases  having  been  rejxirted.^ 

In  many  instances  the  head  of  the  radius  is  displaced  backward; 
thus  the  foix^arm  Ls  pnmated  and  exiension  is  usually  limited. 
In  some  cases  a  certain  range  of  pronatiou  and  supinatim  is 
present  l>ut  in  others  the  two  bones  are  joined  by  bony  grox^lh 
(Fig.  308).  E.xeisiori  of  the  head  of  the  radius,  separation  of  the 
bones,  fixation  for  a  time  in  the  attituile  of  supination  fullowi'd  by 
passive  motion,  and  exercises  WTJuld  be  indicated  in  ojierative 
treatment. 

Cubitus  Valgus,  Cubitus  Varus. 

Cubitus  valgus,  in  wliieh  tlie  fort^ann  is  abilucted  at  the  elbow, 
and  cubitus  vanis,  in  which  it  is  inclinetl  in  the  otiier  direction, 
are  occasionally  seen  as  congenital  deformities.  They  are,  in 
most  instances,  associated  with  laxity  of  tlie  ligaments. 

Similar  deformities  are  not  uncommon  during  the  progressive 
stage  of  rhachitis,  but  they  usually  disappear  after  the  erect 
attitude  is  assumed,  when  the  amis  ai-e  relieved  of  the  strain  of 
supporting  the  body  in  the  sitting  posture. 

*  Burrell  and  Lovett,  American  Joiunal  of  the  Medical  Bciencesi,  Aug^ust,  1^97. 

•  Biodgett,  Amer.  Journ,  Orth*  Surjr.»  J*ntmrj%  1900. 
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The  forearm  forms  an  angle  with  Uie  upptT  arm,  opening 
outward  when  the  limb  is  extended  at  about  173  degrtx'S  in  males 
and  167  degrees  in  femjde»s.*  Thi,s  is  sometimes  callefl  the  *' carry- 
ing" angle,  because  the  hand  is  held  at  some  distance  from  the 
body  while  tiae  arm  is  in  contact  with  the  trunk*  Wliat  may  be 
callefl  normal  cubitus  valgus  is  common  among  women*  and  in 
certain  instances  it  may  be  exaggerated  to  deformity.  Acquired 
cubitus  vnrus  is  usually  the  result  of  direct  injury.  Both  de- 
formitieB  may  be  treated  by  osteotomy  of  the  humerus  just  above 
the  articulation  after  the  method  used  to  correct  similar  de- 
foniiity  at  the  knee.  If  in  addition  to  the  lateral  deformity  motion 
\s  restricted  by  displaced  fragments  of  bf>ne  or  by  exuberent 
callus  it  is  advisable  to  open  the  joint  for  the  purpose  of  removing 
the  obstructi*ins.  After  ojRTiition  for  tlie  correction  of  lateral 
deformity  the  arm  should  be  fixed  by  a  plaster  bantlage  which 
should  include  the  hand  in  full  extension. 


Ficj.  308 


" Spoil tflitieHDUb  subluiuitioD  of  tbe  wrist.' 


Subluxatioa  of  the  Wrist. 

A  peculiar  displacement  of  the  hand  forward  and  usually  toward 
the  radial  side,  dcscrilx^d  by  Madelung'*  as  **  spontaneous  subkixa- 
tion,"  is  sometimes  seen  in  young  subjects  whose  occupation  may 
require  constant  use  of  the  flexors  of  the  hand  and  fingers.  In 
tliese  cases  the  lower  extremity  of  the  ulnar  is  displaced  toward 
the  dorsum  of  the  hand;  there  is  abnonnal  separation  of  the  two 
bones  of  the  forearm  from  one  another  at  the  wrist,  and  in  many 
instances  the  lower  extremity  of  the  radius  is  bent  forward.  As 
a  consequence  the  wrist  is  enlarged,  the  ligaments  are  relaxtud, 

1  Potior,  Journal  of  Anatomy  and  Physiolocyf  ^.  ladx,  p.  4gS. 
>  Archiv  f.  klin.  Cbir.,  Bd.  xxiii. 
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and  dorsal  flexion  of  the  hand  is  restricted.  The  symptoms, 
aside  from  the  deformity,  are  weakness  and  sensations  of  discom- 
fort about  the  dorsum  of  the  wrist. 

Etiology. — 'The  predisposing  causes  of  the  affection  are,  appar- 
ently, relaxation  of  the  ligaments,  and,  possibly,  slight  pre-existing 
rhachitic  deformity  of  the  same  character.  The  exciting  causes 
are  occupation  or  injury.  The  slight  forward  bending  of  the 
lower  extremity  of  the  radius  is  due,  apparently,  to  irregularity 
in  growth  at  the  epiphyseal  junction. 

Treatment. — ^The  treatment  is  rest,  massage,  forcible  manipu- 
lation in  the  direction  of  extension,  and  a  support  of  leather  or 
other  material  to  hold  the  hand  in  the  extended  position.  In 
more  extreme  cases  the  deformity  of  the  radius  may  be  overcome 
by  osteotomy. 

Oongenital  Deformities  at  the  Wrist. 

Simple  congenital  dislocation  at  he  wrist  is  extremely  rare. 
Displacement  of  the  wrist  and  hand  is  usually  associated  with 
defective  development  of  the  bones  of  the  arm,  and  the  defonnity 
is  usually  classed  as  club-hand. 

Olub-hand. 

0)ngenital  distortions  of  the  hand  may  be  divided  into  four 
primary  varieties,  according  to  the  direction  in  which  the  hand  is 
turned,  viz.: 

1.  Forward  or  palmar. 

2.  Backward  or  dorsal. 

3.  Lateral  to  the  radial  side — radial. 

4.  Lateral  to  the  ulnar  side — ^ulnar. 

Lateral  and  anteroposterior  distortions  occur  also  in  combina- 
tion. 
Etiology. — There  are  two  distinct  varieties  of  club-hand: 

1.  In  which  there  is  simple  distortion  caused  apparently  by 
abnonnal  restraint  and  pressure  in  viero.  In  certain  cases  of 
this  class  there  may  be  limited  motion  at  both  the  shoulder  and 
elbow-joints  and  defective  muscular  development,  apparently 
dependent  upon  long-continued  fixation. 

2.  In  which  the  deformity  is  associated  with  defective  develop- 
ment of  the  radius  or  ulna  and  often  with  congenital  abnormali- 
ties of  other  parts. 
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in  the  palmar  and  Jorsnl  distortions  the  bones  of  thv  arm  art* 
nsiially  iioniiaK  The  lateral  de%aations  of  the  hand  are  often 
complieated  by  defective  formation  of  the  radiu.s  or  iilna»  and  as 
in  tiilipes  dne  to  absenee  of  the  tibia  or  fibula  the  liand  may  be 
nialf<inned  also. 

Deficient  formation  of  the  radius  with  corresponding  clLstortion 
is  the  most  conrmon.  <  >f  thLs  114  cai^es  an^  rec  irdcd.  In  oO  cases 
it  was  stated  that  the  deftn-mity  was  unilateral,  in  4()  hilateral. 
In  44  cases  the  ntdins  was  absent;  in  12  cases  a  f>art  was  present; 
GO  per  cent,  of  thr  patimts  were  males.^ 


I 


Tlie  nM)st  important  fomi  of  clnb-liand  is,  then,  that  due  to 
absence  or  to  defective  formation  of  the  radius.  As  in  talij>es 
valgus  due  to  absence  of  the  fibukt  the  tibia  is  short  and  often 
l>ent  sharply  forward,  so  in  this  fonn  of  clnlnhand  the  ulna  is 
usually  sliort  and  bent  inward.  The  hand  may  bt*  perfect  in 
formation,  but,  as  a  nde,  the  thumb  Ls  absent  or  rndiracntary,and 
other  adjoining  tones,  together  with  the  corresponiling  ligaments 
and  muscles,  may  be  absent  also  (Fig.  311). 

The  band  occupies  practically  a  right-angled  relation  to  the 

1  Anianelti*  ZeiU.  f.  ottb.  Cbir.,  Id05.  Ed.  idr. 
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ulna,  and  a.s  this  bone  is  usually  bent  inWHrd  aM  wull/tiK'  tlirection 
of  the  harul  is  €>ften  reversed  and  h  pamllel  to  the  forearm.  As 
a  rule,  the  hand  is  altjo  somewhat  bent  forward,  so  that  the  defor- 
raity  might  Ix»  cleseribe*d  as  nxdinpalmar  (Fig*  312), 

Treatment. — In  those  forms  of  club-tiand  in  which  the  struc- 
ture is  normal  the  deformity  miiy  be  overcome,  as  a  nile,  by  manipu- 
lation, and  supfxjrt  by  the  plaster  bandnge  or  otherwise^  as  de- 
scribed in  the  trt^afment  of  t4ili|R's.  ^Massage  and  muscle  training 
are  required  in  the  after-treatment.     If  tlie  defonnity  Ls  complicatetl 

Fi<i,    311 


CotUBefittai  ahaence  of  mdiua  and  the  b^meti  of  the  thumb.     (W<'Tk«L) 

by  defective  muscular  development  aiul  limited  joint  motion 
massiige  and  piissive  manipulation  may  \)v  required  for  years. 
('ompletc  reeovery  is  nmisuah 

[n  slighter  cases  of  radial  eluWiantb  fl'if"  to  defective  develoj)- 
ment,  it  may  l»e  p»ssible  liy  manipulation  and  tenotmny  to  rt'plarc* 
the  hant!  in  its  normal  |x>sition,  but  tin's  is  unusual.  As  a  rulr, 
an  operation  on  the  ulna  will  be  necessary,  together  witli  divi- 
sion of  the  contracted  tissues.  SajTe^  removed  a  portion  of  the 
carpus  and  implanted  the  head  of  the  ulna  at  the  |X)int  of  resec- 
tion.    McCurtlj*^  sawed  through  the  ulna,  leaving  the  extremity 


^  TraniiActiond  Ameiicaa  Orthopedic  AaMMu&lioD,  vuL  vi* 
=<  Ibid,,  voL  viii« 
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in  relniion  to  llit*  carpus  and  suturt'd  the  pniximal  fmgment  and 
the  semiluiiMr  bjiie  to  one  another.  Thomson*  replaced  the  hand 
by  subcutaneous  tenotomy  and  by  the  removal  of  a  cuneiform 
fonn  section  of  hone  fn>m  the  lower  end  of  the  uhia. 

I'fie  oj>enition  of  splitting  the  ulna  into  an  iihiar  and  radial 
portion  and  implanting  the  airpns   between  the  two  has  been 

performed  by  Banlenlieuer,^  Tlie 
immfMliate  effect  of  the  various 
operative  procedures  was  favorable, 
but  no  final  results  have  been  re- 
fxjrted. 

In  any  event  some  form  of  appar- 
atus miLst  be  used  during  childhood 
at  least,  to  suppoi-t  tlie  hand, 
whether  the  operation  has  been  suc- 
cessful or  not ;  and  at  best  llie  arm 
will  be  short  and  the  thurabless  hand 
weak  as  conipart^d  %vith  its  fellow. 

Congenital  Contraction  of 
the  Fingers. 

The  most  common  form  of  con- 
genital contraction  and  one  that  is 
sometimes  heretlitary  is  that  of  the 
little  finger  (hammer  finger)  of  one 
or  both  hands.  This  Ls  semiflexed 
anrl  extension  is  checked  by  what 
appears  to  l>e  a  c*ongenital  shorten- 
ing of  all  the  scjft  parts  on  the  flexor 
side.  Ill  other  instances  several 
fingers  may  be  similarly  affected. 

Treatment. — If  treatment  by  ma- 
nipulation  and  splinting  is  l>egnn 
early  the  deformity  may  \jg  over- 
come by  lengthening  the  contracted 
tissue.  In  later  life  the  prospect  of  pt^rfect  cure  by  any  method  of 
treatment  is  sligiit,  because  of  the  strong  tendency  to  recontrac- 
ti(»n  after  the  finger  has  been  straightened. 


i^jiiifermiil  elub-lmudf*,  sbowiTifif  the 
ehnri  ucul  defomiiMi  fure&rtiiH,  ilIjms 
bow-lcRfi.     (Gibney.) 


^  Transaclioofi  ArnQricoti  Orthope^iic  A,H.N(jcittUon,  vol,  ix, 
>  V«rliAOcL  dor  deutaoh.  G«mUii,  t  Cbir.,  23  Kong.,  1S94. 
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Webbed  Fingers. 

In  the  most  common  form  of  this  deformity  two  or  more  fingers 
are  joined  by  skin  and  fibrous  tissue  to  the  first  phalangeal  joints, 
but  sometimes  throughout  the  entire  length  of  the  fingers. 

In  other  instances  the  web  may  be  thicker,  containing  muscular 
fibres  from  the  apposed  parts,  and,  occasionally,  the  bones  of  the 
two  fingers  may  be  joined  to  one  another,  even  to  the  finger-nails. 

Etiology. — The  cause  of  the  defonnity  is  arrest  of  develop- 
ment before  the  fingers  have  been  separated  from  one  another; 
thus  the  thumb,  which  is  differentiated  from  the  other  parts  of 
the  hand  as  early  as  the  seventy-fifth  day  of  intrauterine  life,  is 
rarely  involved,  as  compared  with  the  fingers,  which  are  separated 
from  one  another  at  a  later  period. 

Treatment. — In  all  but  the  extreme  grades  of  deformity  the 
fingers  may  be  separated  from  one  another,  operative  treatment 
being  conducted  according  to  the  rules  of  plastic  surgery. 

Congenital  Displacements  of  the  Phalanges  and  Distortions 

of  the  Fingers. 

These  deformities  are  not  particularly  uncommon.  They  should 
be  treated  by  manipulation  and  by  splinting  at  as  early  a  period 
as  is  practicable.  Other  congenital  defonnities  and  malformations 
of  the  hand  do  not  call  for  extended  comment. 

Trigger  Finger. 

Synonyms. — Jerking  finger,  snapping  finger. 

This  affection  was  first  described  by  N^laton  under  the  title 
"Doigt  k  Ressort."  On  extending  the  closed  hand  one  finger 
remains  flexed.  If  the  flexion  is  overcome  by  greater  muscular 
effort  or  by  passive  force  the  finger  flies  back  to  complete  extension 
with  a  sudden  snap  or  jerk;  hence  the  name.  In  well-marked 
cases  the  same  difficulty  and  the  subsequent  snap  is  experienced 
in  flexing  the  finger.  The  middle  and  ring  fingers  are  more 
often  affected,  but  sometimes  the  thumb  or  the  fifth  finger  may 
be  involved. 

The  patient  usually  complains  somewhat  of  stiffness  and  pain 
in  the  finger,  but  the  interference  with  its  function  is  the  prin- 
cipal symptom. 

Etiology. — The  cause  of  the  disability  is  interference  with  the 
motion  of  the  tendon  in  its  fibrous  sheath,  either  because  of  a 
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reduction  of  its  calibre  due  to  injury  or  inflammation,  or  to  an 
enlargement  or  irregularity  of  the  tendon  itself.  In  most  instances 
the  obstruction  appears  to  be  in  the  neighborhood  of  the  meta- 
tarsophalangeal joint.^ 

The  duration  of  the  aflFection  is  indefinite. 

Treatment. — K  the  obstruction  appears  to  be  of  inflammatory 
or  traumatic  origin  it  may  be  treated  by  splinting  and  later  by 
massage.  In  confirmed  cases  the  tendon  and  the  sheath  may  be 
explored  in  the  hope  of  finding  and  removing  the  obstruction.* 

Mallet  Finger. 

Synonym.—  Drop-finger. 

This  is  caused  usually  by  a  blow  upon  the  terminal  phalanx, 
which  ruptures  or  weakens  the  attachment  of  the  extensor  tendon 
at  the  base  of  the  phalanx  so  that  it  is  habitually  flexed  some- 
times neariy  to  a  right  angle. 

The  treatment  must  be  by  incision  and  re-attachment  of  the 
tendon  to  the  periosteum. 

"Baseball  finger"  is  the  reverse  displacement  of  the  terminal 
phalanx,  which  is  dislocated  backward,  forming  a  bayonet-like 
deformity.    There  is  often,  in  addition,  injury  of  the  base  of  the 
i  phalanx  that  causes  subsequent  irregular  hypertrophy. 

I  If  reposition  is  impossible  open  incision  may  be  employed  to 

correct  the  deformity. 

Dupuytren's  Oontraction. 

Dupuytren's  contraction  is  a  deformity  of  the  hand  caused  by 
contraction  of  a  part  of  the  palmar  fascia  and  of  its  prolongations 
to  one  or  more  of  the  fingers.  The  fingers  are  flexed  as  a  conse- 
quence to  a  greater  or  less  degree,  and  in  advanced  cases  they 
may  l>e  drawn  to  close  contact  with  the  palm.  The  ring  finger 
is  most  often  primarily  affected,  but,  as  a  rule,  two  or  more  fingers 
are  somewhat  involved  in  the  contraction. 

In  a  large  proportion  of  the  cases  both  hands  are  affected, 
but  not  as  a  rule  simultaneously,  the  contmction  beginning  in  the 
second  hand  several  years  after  the  deformity  in  the  first. 

Pathology. — The  characteristics  of  the  deformity  are  explained 
by  the  anatomy  of  the  palmar  fascia.     This  consists  of  a  strong 

1  Marches,  Deutsch  Zeits.  f.  Chir.,  6d.  Ixxix.,  p.  3G4. 

'  The  bibliography  is  large.     More  recent  articles  are  those  of  Jamin.  Cent.  f.  Chir.,  June 
6,  1996.  who  reports  thirty-one  cases,  and  A.  Necker,  B^itriige  zur  klin.  Chir.,  B.  x.  p.  469. 
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central  p*>rtioii,  antl  two  thinner  lateml  parts  that  Qovev  the  fnus- 
cles  of  the  thumb  and  little  finger.  It  is  made  up  of  longitudinal 
fibres  continuous  with  the  tendon  of  the  palmaris  longus,  and 
the  iinnulitr  ligaments.  It  divides  into  four  proce.sses  that  are 
attached  to  the  digitid  sheaths,  to  the  integument  at  the  clefts 
of  the  fingers,  and  to  the  superficial  transverse  ligament.  Pro- 
longations of  the  fa^scia  pass  along  the  lateral  aspect  of  the  fingers 
and  are  attached  to  the  periosteum  and  to  the  tendon  sheatlis  of 
the  first  and  second  phalanges. 

The  cause  of  the  contraction  appears  to  be  a  chronic  plastic 
inflammation  of  a  part  of  the  fascia,  which  becomes  hypertrophied 
and  finally  contracts,  drawing  the  finger  toward  the  palm  in  the 
manner  descrilied. 

Etiology.     The  etiology  is  uncertain. 

The  contraction  is  much  more  common  in  men  than  in  women, 
and  it  is  practically  confined  to  middle  and  later  life.  It  is  claimed 
that  the  deformity  is  more  common  among  those  who  are  subject 
to  gout  or  rheumatism.  It  appears,  also,  to  be  an  hereditary 
affection  in  certain  instiinces.  Injury  or  irritation  of  the  palmar 
tissues,  incident  to  certain  occupations,  would  seem  to  explain 
the  disproportionate  hability  of  the  sexes  to  the  affection. 

Sjnnptoms. — 'I'he  first  symptom  is  usually  the  deformity;  the 
patient  finds  it  impassible  to  completely  extend  one  or  more  of 
the  fingers;  the  tissues  about  the  base  of  the  finger  seem  stiff, 
and  when  it  is  forcibly  extended  a  hard,  elevated  cord  may  be 
felt  extending  from  about  the  centre  of  the  palm  to  the  second 
phalanx,  most  pmminent  at  the  metacarp<3phalangeal  articulation. 

To  this  the  skin  is  adherent,  and  as  the  contraction  increases 
it  Ls  thrt)wn  into  elevated  ridge.s»  I^ater  other  bands  appear  if 
the  contraction  affects,  as  it  usually  does,  other  portions  of  the 
fascia.  In  many  instances  no  pain  Is  experienced  unless  the  con- 
tracted fascia  is  forcibly  stretched  or  is  passed  upon.  In  other  cases 
complaint  is  made  of  neuralgic  pain  in  the  hand  and  even  in  the 
arm  and  back.  Occasionally  the  first  symptom  to  attract  atten- 
tion may  be  a  sensitive  nodule  in  the  skin  at  the  base  of  the  finger. 

The  contraction  usually  increa.ses  slowly  until  the  finger  that 
13  most  affected  is  drawn  to  the  palm, 

Treatmentp— The  deformity  may  be  overcome  in  part  by  mul- 
tiple division  of  the  contracted  bands  from  the  finger  to  the  palm, 
but  complete  removal  of  the  contracted  fascia  is  preferable  if  it 
be  [>ossible.  The  finger  is  then  supported  in  an  attitude  of  slight 
flexion  until  the  circulation  is  adjusted  to  the  new  position. 
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CHAPTER  XIV. 

CONGENITAL  AND  ACQUIRED  AFFECTIONS  LEADING  TO 
GENERAL  DISTORTIONS. 

Bhachitis. 

Synonym. — ^Rickets. 

Rhachitis  is  a  constitutional  disease  of  infancy  caused  by  de- 
fective nutrition,  of  which  the  most  marked  effect  is  distortion 
of  the  bones. 

Etiology. — The  predisposing  cause  is  constitutional  weakness. 
This  may  be  inherited  or  it  may  be  the  direct  effect  of  illness, 
but  most  often  it  is  the  result  of  improper  hygienic  surroundings, 
particulariy  lack  of  sunlight,  damp  rooms,  overcrowding,  and  defec- 
tive ventilation.  The  direct  cause  of  the  disease  is  improper 
nourishment.  In  most  instances  this  is  due  to  the  substitution 
of  artificial  food  for  the  mother's  milk,  in  others  to  improper  diet 
after  the  infant  is  weaned;  in  rare  cases  it  may  be  the  result  of 
prolonged  lactation,  or  it  may  be  caused  by  the  defective  quality 
of  the  mother's  milk.  The  disease,  therefore,  begins  usually 
between  the  ages  of  six  and  eighteen  months,  although  it  is  by 
no  means  confined  to  these  limits.^  In  most  instances  improper 
surroundings  and  improper  nourishment  are  combined  in  the 
causation  of  the  disease;  thus  rhachitis  is  relatively  common  in 
large  cities.  At  the  Hospital  for  Ruptured  and  Crippled  the 
most  extreme  cases  are  observed  among  the  Italian  and  the  colored 
children.  The  former  are  usually  nursed,  but  are  improperly 
fed  after  weaning,  while  the  latter,  if  nursed  at  all,  are  usually 
allowed  a  mixed  diet  even  during  the  early  months  of  life. 

>  According  to  Baginsky  the  age  of  onset  in  623  cases  was  as  follows: 
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Pathology,— The  matiife.stations  of  a  disease  dependent  upm 
impaired  nutrition  are,  of  course^  genend  in  character.  In  rha- 
chitis  there  is  a  mild  degree  of  anfcmia,  and  a  general  weakness 
and  relaxation  of  the  vokintary  and  involuntar>^  mnseles.  As 
a  result  the  circulation  ii?  impaired  and  ttie  power  of  assimila- 
tion is  diminished;  thus  congestion  and  enlargement  of  the  internal 
organs,  intestinal  catarrh,  bronchitis,  and  the  like  are  common 
accompaniments  of  the  disease.  The  must  marked  and  char- 
acteristic changes  are  found  in  the  bones;  these  consist  in  a  dimi- 
nution of  the  earthy  substances  and  in  overgrowth  of  osteoid  tissue. 

'*The  essential  features  of  the  morbid  processes  are,  first,  an 
exaggeration  of  the  processes  imniediately  preparatory  to  the 
development  of  tnie  bone;  secomlly  an  imperfect  conversion  of 
this  preparatory  tissue  into  tnie  bone;  ami  thirdly,  a  great  irregu- 
larity of  the  whole  process/'     (Erichsen,) 

On  section  of  rhachitic  bone  it  will  be  noted  that  the  perios- 
teum is  increase*!  in  thickness,  and  is  more  or  less  adherent  to 
the  underlying  softene<l  and  spongy  tissue.  The  medullary  canal 
is  enlarged,  and  its  contents  are  abnormally  vascular*  The 
epiphyseal  cartilage,  normally  a  thin,  bluish  line,  is  much  increased 
In  thickness.  It  appears  to  l>e  swollen  and  infiltrated,  and  it  has 
hjst  its  fonner  translucency.  Microscopic  examination  at  this 
point,  where  growth  is  ir.pst  active,  shows  markal  irregularity 
in  sizf*  and  shajw  of  the  columns  of  cartilage  cells;  the  zone  of 
calcification  is  lacking  or  is  ill-defintMl,  and  masses  of  cartilage 
cells  are  found  unchanged  in  what  shouM  be  the  area  of  tnie 
l>4me.  The  same  irregularity  of  line  and  shape  is  observed  in 
the  medullary  spaces  of  the  newly  formed  osteoid  tissue. 

As  a  direct  result  of  the  changes  that  have  been  ilescriljal,  the 
epiphyseal  junctions  are  enlargetl  and  the  shafts  of  the  bones  are 
thickened  by  the  formation  of  osteoid  tissue  beneath  the  perios- 
teum. The  indirect  effects  of  the  disease,  and  of  the  weakness 
that  it  causes  are  deformities,  the  nature  of  which  will  be  indi- 
cated under  the  heading  of  symptoms.  The  stage  of  weakness 
is  f<»llowed  by  that  of  repair,  which  sometimes  goes  on  with 
great  rapitlity;  the  softenal  bones  become  abnormally  hard*  "ebur- 
natetl,**  and  premature  solidification  at  the  epiphyseal  junctions 
may  l>e  one  of  the  remote  results  of  the  disease  that  accounts 
in  part  for  the  dwarfing  of  the  stature,  observed  tis  one  of  the 
final  results  of  severe  rhachitis. 

Symptoms, — As  the  disease  is  the  effect  of  imperfect  assimi- 
lation its  more  pronounced  symptoms  are  preceded  by  those  of 
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indigestion,  such  as  flatulence,  constipation,  and  the  like.  Pro- 
fuse perspiration,  especially  about  the  head,  and  restlessness  at 
night  are  common  symptoms.  Teething  is  often  delayed  or  is 
irregular.  The  infant  is  slow  in  its  movements,  and  makes  little 
effort  to  stand  or  to  walk  at  the  usual  time,  and  if  the  disease  is 
active  the  affected  parts  may  be  sensitive  to  pressure. 

DeformitieB. — ^The  deformities  are  in  part  due  to  the  direct  effect 
of  the  disease.  One  of  the  earliest  and  most  constant  evidences 
of  rhachitis  is  the  enlargement  about  the  epiphyses,  an  enlarge- 
ment caused  in  part  by  the  direct  hypertrophy  and  in  part  by 
pressure  upon  the  softened  tissues.  The  enlargements  at  the 
junctions  of  the  ribs  and  the  costal  cartilages,  the  rhachUic  rosary, 
and  at  the  wrists  and  ankles,  double  joints,  are  almost  invariably 
present  in  well-marked  cases.  The  more  general  distortions  are 
in  part  the  effect  of  atmospheric  pressure,  in  part  the  effect  of 
the  force  of  gravity  and  habitual  postures,  and  in  some  instances 
muscular  action  or  injury  may  deform  the  softened  bones.  These 
deformities  differ  greatly  according  to  the  time  of  onset  of  the 
disease,  and  with  its  duration  and  severity.  The  head  may  be 
long  and  oblong  in  shape,  or  rectangular,  capiU  quadratum,  and 
it  sometimes  presents  prominences  in  the  frontal  and  parietal 
regions  due  to  thickening  of  the  bone,  and  on  the  posterior  aspect 
depressed  and  softened  areas,  craniotabes.  The  fontanelles  are 
abnormally  large,  and  they  may  remain  open  long  after  the  usual 
time  of  closure. 

The  thorax  is  compressed  from  side  to  side,  the  compression 
being  most  marked  in  the  middle  region,  where  the  ribs  have  the 
longest  cartilages  and  the  least  direct  support.  As  secondary 
results  the  back  of  the  thorax  is  flattened  and  the  sternum  is  thrust 
forward,  forming  the  pigeon  breast.  The  lower  ribs  are  everted 
to  accommodate  the  distended  abdomen,  potbelly.  In  well- 
marked  cases  the  rhachitic  chest  presents  two  distinct  grooves: 
one  transverse  in  the  axillary  line,  Harrison's  groove,  and  the 
other  passing  upward  by  the  side  of  the  rhachitic  rosary.  These 
deformities  are  in  great  degree  caused  by  atmospheric  pressure, 
but  they  are  increased  if  the  child  assumes  the  sitting  posture 
habitually.  In  this  attitude  the  body  is  inclined  forward,  the 
clavicles  are  distorted,  and  the  spine  is  bent  into  a  more  or  less 
rigid  posterior  curve,  most  marked  in  the  lower  dorsal  and  lumbar 
regions,  the  rluwhitic  kyphosis.  Less  often  there  may  be  a  lateral 
deviation  or  scoliosis. 

The  arms  may  be  distorted  by  the  efforts  of  the  child  to  support 
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the  body  in  the  sitting  posture,  or  by  active  exertion,  iis  in  creeping 
(Fig*  313).  Occasionally  the  deformities  may  be  localized  at 
the  elbows,  and  sufficiently  marked  to  merit  tlie  name  cidfUus 
varus  or  vdgm,  corresponding  to  genu  valgum  or  varum;  or 
the  principal  distortion  may  be  a  dorsal  convexity  of  the  lower 
extremity  of  the  radius. 

Spinille-shapal  phalanges  are  sometimes  note<l  among  the  early 
signs  uf  rhachitis  in  young  children.^ 

Fio,  313 


QoDanil  rhftCJutio  delormitiea»  afaiowinc  distortiaiia  of  th«  vma  And  teffi  tnduccid  by  posture. 

The  bones  of  the  lower  extremities  are  often  distorted,  primarily 
by  the  habitual  postures  assumed  in  sitting  or  creeping,  and  these 
deformities  are  usually  exaggeratetl  when  the  erect  attitude  is 
assumed.  lo  some  instances  it  would  appear  that  the  femoral 
nec'ks  are  t\^isted  baclcward  somew^hat;  this  distortion  induced 
appai-ently  by  the  cross-legged  attitude  of  sitting  may  explain  in 
part  the  limitation  of  inward  rotation  that  is  sometimes  observe*! 
in  rhachitic  children.  Depression  of  the  femoral  neck  (coxa 
vara)   may   be  present  also,  although   this  deformity  does  not, 

^  NeuratK  Wiett  Kim.,  v.  xl..  N.  1617. 
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83  a  rule,  attract  attention  until  a  much  later  period  of  life.  The 
changes  in  the  pelvis  are  of  special  interest  to  the  obstetrician. 
•  These  are  essentially  an  increase  in  the  sacrovertebral  prominence 
due  to  the  forward  and  downward  displacement  of  tiie  sacrum, 
an  abnormal  expansion  of  the  ilia,  caused  by  pressure  of  the 
abdominal  contents,  and,  in  some  instances,  a  decrease  of  the 
lateral  diameter,  an  eflFect  of  the  pressure  of  the  femora  upon 
the  yielding  bone. 

In  the  milder  type  of  rhachitis  in  older  children  who  walk,  the 
deformities  are  often  confined  to  the  trunk  and  lower  extremities. 
In  such  cases,  in  addition  to  the  changes  in  the  bones,  there  is 
usually  a  prominent  abdomen  and  increased  lordosis,  combined 
with  slight  habitual  flexion  of  the  thighs  and  lower  legs,  the  rhachitic 
attitude. 

If  the  disease  is  of  sudden  onset  and  is  severe  and  general  in 
its  manifestations  it  may  be  accompanied  by  pain,  by  sensitive- 
ness of  the  affected  bones,  and  by  such  wealaiess  of  the  lower 
extremities  as  may  simulate  paralysis,  rhachitic  pseudoparalysis. 
It  is  probable,  however,  that  the  cases  in  which  the  pain  is  extreme, 
"acute  rhachitis,"  are,  in  reality,  scurvy  or  scurvy  and  rhachitis 
combined,  scurvy  rickets  so-called. 

Rhachitis,  as  described,  is  the  type  ordinarily  seen  in  hospital 
practice,  and  its  manifestations  are  unmistakable.  In  its  milder 
form  it  is  not  particularly  unconunon  among  the  children  of  the 
well-to-do,  whose  hygienic  surroundings  are  good.  In  such 
cases  the  most  marked  symptom  is  weakness.  The  child  is 
often  fat  and  well  developed,  although,  as  a  rule,  pale.  The 
abdomen  is  somewhat  enlarged  and  slight  prominences  at  the 
epiphyseal  junctions,  particularly  at  the  wrists,  may  be  made  out. 
The  legs  appear  small  in  proportion  to  the  body,  and  the  liga- 
ments are  lax,  so  that  if  the  child  stands  the  feet  are  flat  and 
assume  the  attitude  of  valgus.  In  this  class,  in  which  the  child 
is  said  to  have  weak  ankles,  knock-knee  is  common. 

The  most  common  symptom  of  rhachitis  of  the  mild  type  is  the 
failure  of  the  child  to  attempt  to  walk  at  the  usual  time,  about 
sixteen  months.  A  child  of  normal  intelligence  who  is  not  ill  and 
who  has  not  suffered  from  exhausting  disease  and  does  not  walk  at 
two  years  of  age  is  probably  rhachitic. 

Prognosis. — ^The  duration  of  the  progressive  stage  of  rhachitis 
depends,  of  course,  upon  the  age  of  the  patient  and  upon  the  treat- 
ment. In  cases  that  are  untreated  and  in  which  the  predisposing 
causes  continue,  the  period  of  repair  may  be  delayed  for  several 
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years  or  longer,  as  shown  by  the  fact  that  the  child  makes  little 
effort  to  stand.  But,  in  most  instances,  the  rhachitic  child  begins 
to  walk  at  soiiie  time  iluring  the  thin!  year,  and  at  this  time  the 
deformities  of  the  lower  extremity,  knock-knee,  bow-leg,  flat-foot, 
and  the  like  usually  develop  or  become  aggravated,  while  those 
of  the  upper  extremity  may  become  less  noticeable. 

The  deformities  of  rhachitis  tend  to  disap[jear  or  to  liecorae 
less  marked  with  growth;  the  concavities  of  the  distorteJ  shafts 
are  filled  by  accretions  of  periosteal  lione,  which  is  again  absorbed 
from  the  interior  as  the  medullary  canal  straightens  itself.  The 
thickened  diaphyses  and  enlarged  epiphyses  bet^ome  more  sym- 
metrical under  the  influences  of  rapid  growth  ami  increased  func- 
tional activity,  but  traces  of  severe  rhachitis  always  remain,  and 
many  of  the  more  noticeable  and  permanent  ilistortions  of  the 
tnink  and  of  the  lower  extremities  are  due  to  this  cause. 

The  prognosis  as  to  the  outgrowth  of  rhachitic  deformities 
depends  iijion  the  duration  and  the  severity  of  the  disease  and 
upon  the  function  of  the  deformed  part*  Rhachitic  distortions 
of  the  arms  almost  always  disappear.  The  rhacliitic  chest  is 
rarely  seen  in  the  adolescent  or  adult.  The  rhachitic  kyphosis 
is  corrected  or  mociified  when  the  erect  posture  is  assumed,  but 
rhachitic  scoliosis,  on  the  other  hand,  usually  increases  w\ih  the 
growth.  Distortions  of  the  lower  extremities  may  occasionally 
entirely  disappear,  and  in  most  cases  they  are  less  niarkcil  in  the 
adult  than  in  the  cliild.  Stunting  of  the  gmwth  is  a  constant 
effect  of  severe  ancl  prolonged  rhachitis;  it  depends  in  part  up^ui 
the  arrest  of  development  during  the  active  stage  of  disease  and 
in  part  uptm  the  changes  in  the  bones  that  cause  premature  con- 
solidation at  the  epiphyses. 

Treatment. — Hie  treatment  of  rhachitis  consists  essentially 
in  a  reversal  of  the  conditions  under  which  it  developed.  It 
is  therefore  dietetic,  hygienic,  and  medicinal.  Deformity,  the 
effect  of  the  disease,  may  Ije  prevented  by  guaniing  the  weakene<] 
bones  from  overstrain,  and  it  may  be  remetlied,  if  it  be  pi'csent. 
by  manipulation  or  l>y  mechanical  or  by  operative  treatment. 

The  more  detailcf!  treatment  of  rhachitis  may  t)e  found  in 
works  on  Pediatrics.  In  general,  the  diet  in  the  cases  developing 
in  early  infancy  should  Ije  of  niilk,  especially  modifietl  according 
to  the  nee<i  of  the  patient.  At  a  later  time,  corresponding  to  the 
normal  periotl  of  weaning,  the  diet  should  be  largely  animal,  to 
the  exclusion  of  starc-hy  foot!,  cream  and  fresh  butter  being  espe- 
cially valuable. 
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The  patient,  protected  by  proper  woollen  underclothing,  should 
pass  as  much  time  as  possible  in  the  open  air,  and  should  sleep 
in  a  well-ventilated  room.  Daily  salt  baths  are  recommended 
for  older  children,  and  regular  massage  of  the  extremities  and  of 
the  abdomen  should  be  employed.  Medicinal  treatment  is  of 
secondary  importance.  The  bowels  should  be  regulated  and 
digestion  should  be  aided  by  proper  remedies.  For  anaemia, 
which  is  usually  present,  the  syrup  of  the  iodide  of  iron  is  of 
value;  cod-liver  oil  serves  both  as  a  food  and  medicine,  when  it 
is  readily  assimilated.  It  is  unlikely  that  any  drug  has  a  very 
direct  influence  on  the  disease.  Phosphorus  in  doses  of  -^\^  to 
y^  of  a  grain  is  often  given,  and  is  supposed  to  lessen  the  abnor- 
mal congestion  of  the  bones,  while  the  deficiency  of  lime  salts 
may  be  supplied  possibly  by  the  administration  of  lime  in  some 
form,  the  syrup  of  the  lactophosphate  of  lime  being  a  favorite 
prescription. 

The  prevention  of  deformity,  other  than  by  the  means  already 
enumerated,  consists  in  preventing  habitual  postures  that  predis- 
pose to  deformity,  and  in  daily  massage  and  manipulative  cor- 
rection of  incipient  distortions.  Young  infants  and  those  whose 
bones  are  especially  vulnerable  should  spend  much  of  the  time 
in  the  reclining  posture.  The  Bradford  frame  or  similar  appli- 
ance is  especially  useful  in  the  treatment  of  this  class  of  cases. 
The  treatment  of  the  more  advanced  deformities,  by  support  or 
by  operation,  is  described  elsewhere. 

''Late  .Rickets." 

Late  rickets  is,  as  the  name  implies,  an  affection  presenting 
all  the  characteristics  of  the  conmion  infantile  form.  This,  in 
rare  instances,  appears  in  later  childhood  or  even  in  adolescence; 
in  some  cases  the  affection  appears  to  be  a  continuation  or  recni- 
descence  of  the  infantile  form;  in  others  no  history  of  a  preced- 
ing affection  can  be  obtained.^ 

By  many  writers  the  term  late  rickets  is  improperly  used  to 
explain  the  deformities  of  adolescence,  genu  valgum,  coxa  vara, 
and  the  like,  although  none  of  the  distinctive  signs  of  the  affec- 
tion may  be  present.  I^ocal  rickets  is  less  objectionable  as  applied 
to  the  same  class  of  cases. 

^  Drowitt,  Transactions  of  the  London  Pathological  Society,  1881,  vol.  xxxii.  Clutton, 
St.  Thomas'  Hospital  Reports,  1884,  vol  xiv. 
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Etiology  and  Pathology. — ^These  cases  were  formerly  sup- 
posed to  be  instances  of  intrauterine  rhachitis.  Chondrodystrophia 
is  not,  however,  the  result  of  a  disturbance  of  nutrition;  it  is  due 
apparently  to  a  congenital  defect  in  the  bones  themselves  or  rather 
of  the  original  cartilage.  Rhachitis  is  characterized  by  thickening 
about  the  epiphyseal  cartilages  and  by  delayed  ossification.  In 
chondrodystrophia,  on  the  contrary,  there  is  atrophy  of  the  epi- 
physeal cartilages  and  abnormal  rapidity  of  ossification.  On 
section  of  a  bone  the  shaft  is  seen  to  be  thickened  and  stunted, 
the  epiphyses  are  enlarged  also,  and  these  hypertrophied  and 
prematurely  ossified  segments  may  overhang  the  diminutive  car- 
tilage that  intervenes  and  which  may  be  partly  or  completely 
included  in  a  periosteal  expansion  of  connective  tissue. 

Chondrodystrophia,  or  an  affection  resembling  it,  is  sometimes 
seen  (Fig.  314)  in  a  very  mild  form;  the  appearance  of  the  child 
suggests  rhachitis,  but  the  stunting  of  the  growth  is  greater  than 
is  ever  the  result  of  rhachitis  of  corresponding  severity. 

Cretinism. — Cretinism  may  cause  a  similar  dwarfing  of  the 
stature,  and  may  be  combined  with  chondrodystrophia,  but  in 
most  instances  the  symptoms  of  mental  deficiency  that  accompany 
cretinism  are  lacking  in  this  affection. 

Treatment. — ^The  treatment  of  so-called  foetal  rhachitis  con- 
sists in  regular  massage  and  manipulation  of  the  distorted  parts 
iand  of  the  anchylosed  joints.     This  treatment  must  extend  over 
several  years,  during  which  the  limbs  and  back  must  be  protected. 
Rest  on  the  Bradford  frame  during  the  period  of  active  treat- 
i  ment    is    advisable.     If    congenital    cretinism    is    suspected    the 

\  administration  of  thyroid  extract  would  be  indicated. 

,  Prognosis. — By  persistent  treatment  the  range  of  motion   in 

the  stiffened  joints  may  be  regained,  but  the  prognosis  as  to 
growth  is  bad.  The  patients  present  in  later  years  the  abnor- 
mally long  trunk  and  stunted  extremities  that  were  present  at 
birth. 

Infantile  Scorbutus. 

Ssnionyms. — Scurvy,  scurvy  rickets. 

Scurvy  in  infancy,  as  at  other  periods  of  life,  is  a  constitutional 
disease  dependent  upon  impaired  nutrition,  caused  apj)arently 
by  the  deprivation  of  proper  food.  The  disease  was  originally 
described  by  Smith  and  Barlow  as  scurvy  rickets,  hut  it  may, 
and  often  does,  occur  independently  of  the  latter  affection. 
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Pathalogy.— The  pithological  clianges  niost  often  found  in 
cases  of  the  advanced  type  are  hemorrhages  beneath  the  mucous 
membranes  and  the  periosteum.  Separation  of  the  epiphyses 
may  occur* 

Sjrmptoms*— 'Hie  disease  is  most  often  observed  in  bottle-fed 
infantas  innn  six  to  eighteen  months  of  age.  In  some  instances  tlie 
patients  are  evidently  ill-nourished,  l»ut  in  others  they  may  np]>ear 
to  he  in  good  eondititjn-  Tl»e  early  sympttmis  resemble  rlieu- 
matism.  The  chihl  shows  evidences  of  discomfort  when  certain 
joints;  usually  of  t!ie  lower  extremity,  are  moved,  and  as  the 
disease  progresses  it  may  scream  whenever  it  Ls  turned  or  liftetL 
The  |)ainful  joints  are  sensitive  to  pressure  and  they  may  Ije 
somewhat  enlarged,  but  local  heat  and  redness,  as  well  as  fever, 
are,  as  a  rule,  absent.  After  dentition  the  gums  may  l>e  swi»llen 
and  spong)%  and  hemorrhages  into  the  skin  or  beneath  the  mucous 
membranes  may  occur.  In  extreme  eases  the  swelling  aV)out  a 
joint  due  to  effusion  of  blootl  and  accompanied,  it  may  ht\  by 
separation  of  the  epiphysis  may  be  mistaken  for  the  symptoms 
of  infectioiis  epiphysitis  or  even  for  sarc*oma. 

TreatDHant.— I'hc  treatment  consists  primarily  in  tlie  rt^gula- 
tion  of  the  diet,  particularly  in  the  substitution  of  fn^sli  milk, 
properly  modifieib  for  the  patent  food  or  sterilizer  I  milk  that 
may  have  Ix^en  employed.  This  should  be  supplemented  by 
orange-juice  or  that  of  other  fresh  fniit.  The  change  of  tliet 
usually  relieves  the  svmptoms.  During  tlie  painful  stage  of  the 
disetise  complete  rest  in  the  horizontal  prsititin  en  a  pillow  or 
frame  may  bt*  indicated;  later,  massage  of  the  limbs  and  back 
may  be  of  service  in  improving  the  nutrition  and  remedying 
slight  deformity. 

Fragilitas  Ossimn. 

Synonjnaa. — ^Idiopathic  osteopsathyn>sis* 

Idiopathic  fnigilitj  or  osteojjsathyrosis  Ls  of  congenital  origin. 
The  bones,  particularly  those  of  the  lower  ex-tremity,  art*  tlelieate 
in  structure  and  usually  short.  The  epiphyseal  cartilagi*s  a[ij)ear 
to  be  relatively  normal  but  the  periosteal  growth  of  bone  is  defi- 
cient. In  such  cases  there  may  be  distortions  at  birth,  apparently 
caused  by  intrauterine  fnictures,  and  in  after-life  fnicture  may 
follow  the  slightest  accident  or  even  sudden  nmtion.  Blanchanl* 
has  reported  a  case  in  which  there  wen^  si-vrnty  distinct  fractunvs 
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between  the  ages  of  two  months  and  twenty-seven  years.  A 
similar  case  was  for  many  years  under  treatment  in  the  Hospital 
for  Ruptured  and  Crippled.  For  a  part  of  the  time  the  trunk 
and  legs  were  enclosed  in  a  plaster-of-I?aris  casing  to  prevent  the 
fractures  that  followed  even  ordinary  movements.  At  the  age 
of  fourteen  the  strength  of  the  bones  had  increased  sufficiently 
to  enable  the  patient  to  walk  about  with  the  support  of  braces, 
but  in  stature  he  resembled  a  child  of  seven  years. 

Fractures  in  this  class  of  cases  are  attended  with  but  little 
pain.  They  unite  slowly  with  but  a  small  callus.  It  is  prac- 
tically impossible  to  prevent  a  certain  amount  of  deformity. 
With  advancing  years  the  liability  to  fracture  may  diminish, 
but,  as  a  rule,  the  patient  b  disabled  and  dwarfed  in  stature. 

The  treatment  is  protective.  Massage  is  of  some  service  in 
improving  local  nutrition.    Medication  is  of  little  avail.* 

There  are  many  other  conditions  that  cause  local  or  general 
fragility  of  the  bones  and  thus  an  increased  liability  to  fracture. 
Among  the  local  causes  are  tumors,  cysts,  inflammatory  processes, 
syphilis  and  the  like.  The  general  conditions  would  include  the 
weakness  of  old  age,  sometimes  called  senile  rickets;  the  atrophy 
caused  by  disuse  incidental  to  chronic  joint  disease,  or  the  weak- 
ness that  may  be  caused  by  certain  diseases  of  the  nervous  system. 
In  other  instances  the  weakening  may  be  the  direct  result  of 
disease,  as,  for  example,  osteomalacia  or  rhachitis.  (See  Atrophy 
of  Bone,  page  244.) 

Osteomalacia. 

Ssnionjnn. — MolHtis  ossium. 

Osteomalacia  is  a  disease  of  an  inflammatory  nature,  charac- 
terized by  an  absorption  of  the  earthy  substances  (decalcification) 
of  the  bones  and  by  deformity.  The  disease  is  particularly  one  of 
adult  life.  It  is  far  more  common  among  females  than  males,  and 
pregnancy,  in  about  half  of  the  cases  that  have  been  reported, 
seemed  to  be  the  exciting  cause.  The  disease  usually  begins 
insidiously.  The  symptoms  are  pain  on  motion,  referred  to  the 
pelvis  and  to  the  thighs.  This  is  supposed  to  be  of  rheumatic 
origin  until  the  character  of  the  affection  is  made  evident  by  the 
weakness  of  the  limbs  and  by  the  defonnities.  These  deformities 
are  of  greater  interest  to  the  obstetrician  than  to  the  surgeon,  for 
when  the  affection  complicates  pregnancy  the  distortion  of  the 
pelvis  may  be  so  great  as  to  prevent  normal  delivery. 

»  Porak,  Bull,  et  M^m.  de  la  Soc,  Obst.  et  Gyn.  de  Paris,  1840.  Salvetti,  Beitr.  sur 
path.  Anat.  und  allg.  Path.,  1894,  Bd.  xvi.  Nathan,  Amer.  Jour.  Med.  Sci.,  February,  1905. 
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Osteomalacia  in  Childhood* — I'hree  cuses  of  osteomalacia  in 
child hootl  have  \yeen  refmrivd  by  Siegert/  and  one  case  has  come 
under  my  observation.  The  patient^,  one  of  twelve  living  children 
of  healthy  parents,  was  nursed  by  his  mother  for  the  usual  pTiod, 
and  until  the  age  of  four  yeans  he  appeared  to  !>e  perfectly  healthy. 
At  this  time,  witliout  known  cause,  general  wx'akness  Ix^came 
apparent,  and  at  the  same  time  deformities  of  the  lower  extremi- 

Fia.   315 


Oat«oaijUAGi»  iu  a  child. 


ties  developed.  At  the  age  of  six  years  he  was  unable  to  ntand. 
The  condition  of  the  patient  at  nine  years  of  age  is  shown  in  Fig, 
315.  There  was  n*>  evidence  of  rliachitis  or  of  paralysis.  The 
patient  had  never  suffered  from  pain  or  discomfort.  The  lower 
extremities  were  somewhat  atrophied  from  disuse,  the  bones  were 
abnormally  flexible  and  were  distorted  to  a  moderate  degree. 
The  epiphpes  were  not  enlarged. 

Treatment, — As  the  etiology  of  the  affection  is  unknowTi,  the 
trc^atment  is  therefore  experimental  or  symptomatic  and  palliatii^e. 

*  MHQoh.  meet  WocJiennchr,*  November  1,  1808. 


510 


ORTHOPEDIC  SURQERT 


Local  Osteomalacia.— When  deformity  of  a  bone  appears  and 

increiu>es  without  apparent  cau,se  it  is  often  aJ^umed  that  a  local 
ilisetise — "local  rickets  or  local  osteomalacia'* — \s  present. 

Ixical  weakness  and  deformity  may  be  caused  by  iiijur)^  or  by 
subacute  osteomyelitis  and  the  like.  If  there  is  a  tlistinet  loc^il 
disease  tiiat  deserves  the  name  tif  local  osteomalacia  its  cause 
has   not   been   determined. 

Osteitis   Deformans. 

This  disease  was  first  described  by  Paget*  in  1877.  It  is  a 
chronic  inflammatory  affection  of  the  bones,  characterized  by 
hypertrophy  and  softeninfC-  **The  bones  enlarge,  soften,  and  those 
iH/aring  weight  become  unnaturally  curved  and  misshapen/^ 

I 'Hi    :nr» 


Ostetiis  iJeformanH  in  n  fenmJR  !*ft\eni  v-tlire«  vc»r»  of  j 


(Lunn.*) 


Section  of  an  affected  bfuie  sliows  it  to  Ijc  markedly  increased 
in  size,  ami  somewhat  in  length,  by  a  cond>ination  of  ran^fying 
and  fonnative  osteitis.  Tlie  inner  layers  become  porous,  and  at 
the  same  time  new*  bone  is  deposited  Ix-neath  the  perioc^tenm. 

The  disease  apj>ears  to  be  confined  to  aflult  life,  and  it  is 
apparently  mon*  common  among  males  than  females.  Of  *i7 
crises  collected  by  Packarrl,  Steele,  and  Kirkhride,^  61  piT  cent. 
were  in  males. 

As  a  rule,  the  lesitnis  are  symmetrical  and  general  in  dis- 
tribution, the  bones  of  the  lower  extremity,  the  skull,  and  the 
spine  l>eing  more  often  involved.  Thus  the  head  progressively 
increases  in  size,  an^l   the  legs  become  bowed.     If  the  spine  is 

»  Me<l,  Chir.  Trails,  vol*,  \1.  and  \\v. 

^  Frunze,  Ampriemn  Juartm)  of  the  Medtoal  Sciencisd,  November,  1902. 

'  Americao  JouniiU  o{  the  MedtciU  l^kienoeo,  November,  19€1. 
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affected  it   bends  fonvard,  forming  a   loji^,   more  or  less  rigid 
kyphosis. 

Aside  from  the  deformities  ami  the  ehanieteristic  enlargement 
of  the  bones,  the  synipti>ms  are  not  marked.     At  times  eomplaint 
Is  made  of  piiin  nsually  supposed  to  be  rheumatie  until  the  eliar- 
acteristie  ehanges  in  tlie  lM)nes  appt\ur,     Tlie  disease  is  extremely 
chronic  in  its  course,  and.  as  a  rule,  the  general  health  Ls  not 
seriously  affected.     In  sevend  instanee.s  sarcoma  of  lK»ne  finally 
caused  iJeath   many  years  after   tlie  onset  of  the  disease.     Its 
etiology  is  unknown,  and  its  treatment  is  palliative, 

Flcj.  317                                                                            Flo.  318 
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317. 

Local  Osteitis  Deformans.^A  disease  I'esembling  in  its  general 
characteristics  tjsteitis  deformans    may  appear  in  a  single  bone 
or  in  ct>rresp<indiiig  bones  of  the  lower  extremity   (Fig.  319).     It 
nuiy  j>ersist  indefinitely,  with  but  little  tendency  towarrl  the  general 
involvement  of  the  Ijoiies  characteristic  of  Paget 's  disease,  whether 
it  15  a  variety  of  osteitis  deformans  or  is  of  another  class  Ls  not 
apparent  at  present.     The  treatment  is  symptomatic,  being  directed 
esj.»ecial!y  toward  relief  of  strain  that  induces  discomfort  and  in- 
creases the  deformity. 

1 
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Secondary  Hypertrophic  Osteoarthropathy.* 

Osteoarthropathy  is  an  inflammatory  disease  of  the  bone  char- 
acteri7>ef!  by  hypertrophy,  clubbing  of  the  fingers,  and  effusion 
into  certain  of  the  joints*     The  hypertrophy  is  caused  by  a  depasi- 

tion  of  layers  of  bone  beneath  the 
periosteum  of  the  metacarpal  and 
me  til  tarsal  bones^  the  phalanges  and 
the  distal  extremities  of  the  adjoining 
bones  of  the  arms  and  legs.  Less 
often  the  area  of  the  disease  is  more 
extensive,  involving  the  femora,  the 
fnimeri,  and  the  spine  even, 

Osteoarthn)patliyis  usually  a  com- 
plication of  pre-existing  chronic  dis- 
ease, most  often  of  the  lungs.  The 
patient  first  notices  dubbing  of  the 
terminal  phalanges  and  hypertrophy 
of  the  lijiger-nails,  later  an  increasing 
enlargement  of  the  wrists  and  ankles, 
and  of  the  hands  and  feet,  accom- 
panicfl  by  discomfort,  sensitiveness 
to  pressure,  and  often  by  etfusion  into 
the  neigh  Inuring  joints,  symptoins  that 
would  be  classed  as  rhernnatic  were 
it  not  for  the  evident  hypertrophy. 

The  chibbing  of  the  fingers  is  due, 
in  part  at  Iciist,  to  impairment  of  the 
circulation,  and  the  crumection  of  the 
disciise  of  the  bones  with  that  of  the 
hmgs  has  suggested  the  theory  that 
it  is  caused  by  the  aljsorption  of 
toxins^  and  that  its  etiology  is  similar 
to  the  amyloid  hj^^ertrophy  of  the 
internal  organs  that  sometimes  fol- 
lows chmnic  disease  of  bones  and 
joints  attended  by  suppuration.  The  treatment  is  symptomatic, 
and  as  the  affection  h  almost  always  secondary  to  gniver  disease, 
but  little  is  known  of  its  outcome.  It  is  certain,  however,  that  the 
secondary  osteoarthmpathic  symptoms  Ix^come  less  marked  or  may 


Uj«tcitii*  deformiui*  of  batK  femcra 
uuifii.  marked  oa  the  right  side.  Dura- 
tion *ii  eiyniptomci  3  years.  Symp- 
I  om»  incre&Bitie  outward  howio^E  of  tha 
limbs.  aUo  p»iii  and  woakaess  ftfter 
overexertioii. 


I  fAmne,  Revu«  MddicuJe,  Pttrts,  1800,  x.  p.  I. 
No.  U;  Doittiebe  Qur..  181*0,  L,  2S. 


Bumburger.  Wioner  klin.  Wooh.,  1880* 
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even  disappear  as  the  patient  recovers  from  the  original  disease  of 
the  lungs  or  other  organs.  The  afiPection  is  very  uncommon  in 
childhood.  In  one  characteristic  case  observed  by  the  writer  com- 
plete recovery  followed  the  cure  of  Pott's  disease  and  chronic 
bronchitis,  the  hypertrophied  phalanges  alone  remaining.^ 

Acromegalia. 

This  affection  is  also  characterized  by  progressive  enlargement 
of  the  hands  and  feet,  but  it  differs  from  osteoarthropathy  in  that 
all  the  tissues  are  involved  in  the  hypertrophy.  The  hypertrophy 
of  the  bone  is  limited  to  the  extremities,  and  is  slight  compared 
with  that  of  the  soft  parts.  The  face  is  <pften  involved,  the  tissues 
of  the  nose,  lips,  and  ears  being  enlarged  and  thickened,  together 
with  the  underlying  bones,  so  that  the  expression  is  very  markedly 
changed. 

Acromegalia  is  common  among  those  of  gigantic  stature,  the 
local  hypertrophy  and  the  gigantism  both  being  due,  it  is  sup- 
posed, to  disease  of  the  pituitary  gland. 

Diagnosis. — ^The  three  affections  that  have  been  described — 
osteitis  deformans,  osteoarthropathy,  and  acromegalia — are  rare 
diseases,  and  they  are  of  little  practical  interest  to  the  surgeon 
other  than  from  the  standpoint  of  diagnosis.  This  might  be 
somewhat  difficult  if  the  pathological  process  were  confined  to  a 
single  bone  or  limb,  as  is  sometimes  the  case  in  osteitis  deformans. 

The  essential  characteristics  of  the  three  diseases  may  be  sum- 
marized as  follows:  In  osteitis  deformans  the  entire  bone  is 
increased  in  size  and  length,  and  because  of  the  coincident  weak- 
ening of  its  stnicture  it  becomes  distorted;  the  skull  is  usually 
involved,  but  the  hands  and  feet  are  not  often  affected.  It  is  a 
disease  of  middle  or  later  life,  and  there  are,  as  a  rule,  no  symp- 
toms other  than  those  due  to  the  local  changes  in  the  bones. 

In  osteoarthropathy  the  process  is  an  hypertrophy  of  a  slight 
degree,  caused  by  deposition  of  periosteal  bone,  especially  ^bout 
the  distal  extremities  of  the  shafts  of  the  bones  adjoining  the 
hands  and  feet.  It  is  not  often  accompanied  by  the  weakness  or 
the  deformity  that  is  characteristic  of  the  preceding  affection; 
the  skull  is  not  usually  involved,  but  the  long  bones  of  the  hand 
and  feet  are  thickened,  so  that  these  members  are  markedly 
increase<l  in  size.     There  is  often  coincident  discomfort  and  swell- 

'  Whitman,  Pediatrics.  February  15,  1899. 
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ing  of  the  neighboring  joints.  As  a  rule,  the  local  affection  of 
the  bones  is  secondary  to  chronic  disease  of  the  lungs. 

In  acromegalia  the  marked  changes  are  hypertrophic  enlarge- 
ments of  the  hands  and  feet  in  which  all  the  tissues  are  involved; 
the  hypertrophy  of  the  bones  is  most  marked  about  the  epiphyses, 
the  diaphyses  remaining  unaffected;  thus  it  differs  from  the 
preceding  disease,  in  which  similar  enlargement  of  the  extremities 
occurs.  The  head  is  often  involved,  but  the  hypertrophy  is  of 
all  the  structures  of  the  face,  not  of  the  skull,  as  in  osteitis 
deformans. 

The  disease  appears  to  be  confined  to  early  adult  life,  and 
it  is  often  preceded  or  accompanied  by  symptoms  of  a  general 
nature,  headache,  mental  impairment  and  the  like. 

The  changes  in  the  bones  characterizing  the  affections  may  be 
easily  demonstrated  by  means  of  the  Roentgen  pictures. 
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(16.6  per  cent.)  in  males/  In  801  cases  from  the  records  of  the 
Hospital  for  Ruptured  and  Crippled,  655  (81.6  per  cent.)  were 
in  females  and  146  (18.3  per  cent.)  in  males. 

The  dislocation  is  more  often  unilateral  than  bilateral.  In 
Hoflfa's  series  of  1362  cases  860  (63.1  per  cent.)  were  single;  392  of 
the  right,  468  of  the  left  side.  In  502  cases  (36.9  per  cent.)  the 
displacement  was  bilateral. 

Statistics  of  801  Cases  of  Congenital  Dislocation  of  Hip,  Recx>rded 
AT  THE  Hospital  for  Ruptured  and  Crippled. 

Per  cenU 

Males 146  18.35 

Females 665  81.65 

801  100.00 

Right  hip 206  26.07 

Left  hip .353  44.60 

Both 231  29.24 

790  100.00 

Not  ppecified 11 

801 

Male: 

Right  hip 43  30.49 

Left  hip 55  39.02 

Both 43  30.49 

141  100.00 

Not  specified 5 

!  146 

:  i  Females. 

}  I                                                                   Right  hip 163  25.10 

Left  hip 298  45.94 

Both 188  28.96 

649  100.00 

Not  specified 6 

655 

The  dislocation  at  the  time  when  the  patients  are  brought  for 
treatment  is  usually  posterior,  upon  the  dorsum  of  the  ilium;  in 
other  instances  it  is  anterior,  and  the  head  of  the  bone  may  be 
felt  beneath  the  anterior  superior  spine.  It  is  probable,  however, 
that  the  primary  displacement  is  often  directly  upward,  for  in 
those  cases  discovered  in  infancy  this  position  is  common. 

Pathology. — ^The  pathological  anatomy  of  the  dislocation  was 
first  clearly  demonstrated  by  Dupuytren  in  1826,  and  since  1890, 
when  the  open  operation  was  first  performed,  the  exact  relation 
and  the  appearances  of  the  different  components  of  the  joint  have 
been  described  in  detail  by  Hoffa,  Lorenz,  and  other  operators. 

»  Bemacchi,  Zeits.  Orth.  Chir.,  vol.  ii.  p.  275. 
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The  condition  of  die  joint  varies  with  tJie  age  t)f  the  patient 
and  the  strain  and  friction  to  which  the  displaced  parts  have 
been  subjectecL  In  early  infancy  it  may  be  assnnied  that  the 
head  of  the  bone  lies  in  close  proximity  to  what  is,  in  some  in- 
stances, a  practically  nomial  acetabulum;  in  others  to  one  that 
is  somewhat  rudimentary,  often  shallow  and  small,  sometimes  of 
an  oval  or  of  a  somewhat  triangular  shape.  The  acetabulum  is 
covered  with  normal  hyaline  cartilage,  the  Ugamentum  teres  is 
present,  and  tlie  capsule  is  of  nearly  normal  structure.  At  a  later 
time*  when  the  joint  is  exposed  at  operation  at  the  age  of  five  or 
more  years,  the  capacity  of  the  mdiraentar)^  acetabulnm  may  be 
lessened  by  a  deposit  of  fat 
and  fibrous  tissue.  As  a  rule, 
however,  it  appears  to  be  of 
fair  size  and  depth.  The 
cap»ide  is  elongated  to  accom- 
modate the  upward  displace- 
ment of  the  femur.  It  is  hy- 
pe rtmphied,  especially  where 
it  covers  the  upper  part  of  the 
head  of  the  bone,  and  it  may 
be  drawn  into  a  shape  like  an 
hour-glass;  the  upper  part 
contains  the  head  of  the  bone ; 
the  anterior  wall  is  drawn 
tightly  across  the  acetabulum , 
forming  at  its  upper  bonier  a 
narrow  slit-like  communica- 
tion, through  which  the  Uga- 
mentum teres  j>asses  if  it  be 
present  (Fig.  321 ).  The  in- 
terior of  the  capsule  is  in  part 
lined  with  synovial  membrane,  and  it  often  contains  more  synovial 
Huid  than  is  found  in  the  normal  joint. 

The  ligainentum  iereM,  although  proljably  present  at  birth  in 
a  large  proportion  of  the  cases,  becomes  attenuated  and  ribbon- 
like  with  the  increasing  elongation  of  the  capsule,  and  after  the 
age  of  five  years,  or  at  the  time  when  the  open  operation  is  per- 
formed, it  is  asually  absent,  and  far  more  often  in  the  bilateral 
than  in  unilateral  cases.  According  to  Lorenz,  in  52  cases  between 
two  and  a  half  and  five  years  it  was  present  in  17;  in  48  cases 
beyond  the  age  of  five  years  it  was  present  in  but  4.      In  nine 


Cun^enitfLl  dinlocatjon  <tf  th«  htp.  sliowiug   the 
origiD&l  and  the  ocqiur^l  ooetabuJa.      (Lureni .) 
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instances  it  may  l>e  liyj>ertropliied.  In  my  own  experience  the 
ligament  is  present  in  a  very  much  larger  pro[X)rtion  of  the  cases, 
although  it  is  often  so  rudimentary  that  it  might  easily  be  over- 
looked, 

A  shallow  secondary  acetabulum,  formed  in  part  by  the  direct 
pressure  n(  the  head  of  the  bone  thmugh  the  adherent  capsule, 
and  in  part  tlie  result  of  irritation  of  the  |>eriostcum,  is  usually 
found  U|j4)n  the  ilium  (Fig.  322),  but  it  is  not  often  of  sufficient 

Fto.  322 


CongeDitai  ili^louaiion  «f  tlie  tujt  in  aduJt  n^e.  fihowiDK  the  ahnonnnftl  inhi&pe  of  ihe  aeo- 
tsibylum,  the  deprestHion^  in  the  iUiim  cauaed  by  the  presaure  and  fricticju  of  the  biead  of  ihe 
fcmur«  ftod  the  deetructive  effect  of  thb  preseure  aad  (nctinn  upim  the  femur.     (Ad&nii.) 

depth  to  assure  a  secure  support  for  the  head  of  the  femur;  tims 
its  up[)er  margin  gradually  rt^cedes  or  two  distinct  depressions 
may  be  formed,  one  iiImivc  the  otiier.  The  upper  extremity  of 
the  femur  is  usually  somewhat  atrophied.  The  neck  Ls  often 
shorter  than  normal,  and  its  angle  may  be  lessened,  and  in  many 
instances  its  forward  inclination  Ls  increased.  The  hea<l  of  the 
bone  may  be  nearly  normal ,  although  usually  it  is  somewhat 
flattened  on  its  posterior  antl  lunler  surface,  or  it  may  be  somewhat 
ronicali  acorn-like  in  shape,  or  again  ctjuipressed  fnun  side  to 
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side  to  an  almoinl  shape  or  othtTwlse  dLstr>rte*I.  Tlie  alinormal- 
ities»  in  part  congenital,  lK*c<niie  more  marked  with  age,  aiitl  in 
adult  sfK*cimens  the  head  ami  neck  of  the  femur  may  be  so  atro- 
phied and  worn  away  as  to  present  bnt  little  semblance  nf  normal 
contour  (Fig.  322). 

There  are  secondary  changes  in  the  bones  of  the  jyehh.     In 
unilateral  dislocation  the  pelvis  is  nsuaHy  somewhat  atrophied 


Fir.   :^23 


Fia,   324 


/ 


f  4f 


imtioii  of  the    botiy    to 


liorl«r 


Th«  jtamc;  patient  before  opcmtion.  ahow- 
ing  the  abnornuil  lurdo^iii  ajul  rotiitiun 
of  the  pelvia,    (See  Figa.  361  uiul  352.) 

on  the  atrected  side,  and  a  lateral  inclination  of  the  spine  may  he 
present.  The  final  changes  in  the  pelvis  caused  by  the  bilateral 
dislocation  are  more  important;  its  inclination  is  increased,  the 
lumbar  lonlosis  is  exaggerated,  the  sacrum  is  forced  forward  and 
downward  so  that  the  anteroposterior  diameter  is  diminished;  the 
tnl>erosities  of  the  ischia  are  everted  and  the  transverse  diameter 
of  Iwth  the  inlet  and  outlet  of  the  pelvis  is  incretiiied. 
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The  long  muscles  of  the  thigh  are  shortened,  while  those  attached 
about  the  trochanter  are  changed  in  direction  and  are  usually 
lengthened.  There  is  also  a  slight  general  muscular  atrophy 
that  is  particularly  marked  in  the  gluteal  group. 

The  changes  tiiat  have  been  described  are  in  great  degree 
secondary  to  the  displacement.  They  are  in  part  congenital,  in 
part  accommodative,  and  in  part  due  to  the  influences  of  attrition 
and  injury,  to  which  the  abnormal  mobility  predisposes.  Thus", 
as  a  rule,  they  become  more  marked  with  increasing  age,  and  in 
some  of  the  adult  specimens  but  little  resemblance  to  the  normal 
parts  remains. 

As  a  rule,  congenital  dislocation  of  the  hip  is  not  accompanied 
by  defective  development  or  deformity  elsewhere,  although  cases 
are  sometimes  seen  in  which  a  general  laxity  of  ligaments  is  present 
or  in  which  the  dislocation  may  be  one  of  a  series  of  deformities 
and  malformations. 

Etiology. — Nothing  positive  is  known  of  the  etiology  of  the 
dislocation.  In  a  small  proportion  of  the  unilateral  cases  it  may 
be  due  to  violence  at  birth,  but  the  fact  that  nearly  85  per  cent, 
of  the  patients  are  females  makes  it  evident  that  the  primary 
cause  can  be  neither  injury  nor  disease. 
I  j  Hereditary  influence  can  be  established  in  a  few  instances. 

The  writer  has  examined  three  female  children  in  a  family  of 
nine,  in  each  of  whom  there  was  dislocation  of  the  left  hip,  the 
order  being  the  third,  eighth,  and  ninth  child.  Also  twins  in 
another  family,  one  having  single  and  the  other  double  dislocation. 
And  in  four  instances  congenital  displacement  was  present  in  the 
mothers  of  patients.  Vogel,^  from  an  investigation  of  200  cases 
concludes  that  heredity  might  have  had  some  remote  influence 
in  30  per  cent. — ^viz. :  In  6  instances  the  mother  had  congenital 
dislocation,  in  9,  the  father,  in  7  sisters  of  the  father,  in  8  sisters 
of  the  mother,  in  one,  both  father  and  mother.  In  25  per  cent, 
of  the  cases  there  had  been  breech  presentation. 

Of  the  various  theories  that  have  been  advanced  to  account  for 
the  condition,  the  most  reasonable  seems  to  be  a  predisposing 
attitude  of  flexion  and  adduction  abnormally  prolonged  in  vtero. 
Dislocation  at  this  joint  is  relatively  frequent  because  the 
acetabulum  is  shallow  in  foetal  life.  According  to  Sainton's 
observations,  in  newborn  children  it  covers  but  one-third  of  the 
femur,  but  at  the  age  of  five  years  it  is  sufiiciently  deep  to  contain 
one-half  of  it. 

1  Deutsch.  Zeits.  f.  Chir.,  71.,  Bd.  iii.  and  iv. 
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Heusner  and  MarcwaldS  fnmi  an  cxaraiiiation  of  eighty-five 
foetuses,  conclude  that  the  greater  liabihty  of  females  to  the  dislo- 
cation Is  explained  by  the  dispmportionate  laxity  of  the  capsule 
as   ef>mpared    with    maleis. 

It  is  piTjbable  that  the  dis-  ^^-  325 

location,  in  some  cases  at 
least,  is  at  birth  a  sublux- 
ation only,  that  becomes 
complete  thmugh  muscular 
action  and  by  the  use  of 
the  limb  in  stiinding  and 
walking. 

Symptoms,  —  The  dis- 
placement does  not,  as  a 
rule,  attract  attention  until 
the  child  begins  to  walk, 
although  in  some  cases  the 
motlier  may  have  noticed  a 
peculiar  breadth  of  pelvis, 
or  a  'Mump"  on  the  buttock, 
or  a  "snapping"  about  the 
hip-joint,  or  a  {peculiar  atti- 
tude of  the  limb  before  this 
time. 

Umlateral  Dialotatiott.— If 
the  displacement  is  of  one 
side^a  Hnip  is  immediately 
apparent,  which  becomes 
more  noticeable  as  the  child 
growls  older*  The  limp  is 
peculiar,  and  its  character 
is  explained  by  its  cause ;  for 
the  shortened  limb,  owing  to 
the  elasticity  of  the  cajisule,  becomes  still  shorter  when  the  weight 
falls  upon  it;  thus  in  walking  there  is  a  peculiar  lunge  of  the  body 
toward  the  short  side,  that  has  been  likened  to  the  motion  in  walk- 
ing down  stairs.  In  the  ordinary  form  the  head  of  the  femur 
is  displaced  upward  antl  baekw^ard,  and  in  compensation  the 
pelvis  is  tilted  toward  the  short  limb  and  its  incHnation  is  increased; 
it  is  thus  twisted  do^Taward  and  forward  so  that  the  anterior 


Cotitfenit&l  dLBlocaiioo  of  bnlh  hip?,  illuatmtlait 
the  siepftratioQ  of  thetbjghs.tbeabnortiial  breadth 
of  tho  pelvic  r«iKioD,  luid  the  protuinont  trochanters. 


ZelU.  f.  Orth.  Our.,  1902,  Bd.  x.,  H.  4. 
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superior  spine  lies  at  a  lower  level  and  in  advanee  of  that  of  the 
opposite  side  (Figs.  323  and  324). 

At  an  early  age  the  jfhorfenlng  at  the  limb,  due  in  the  clevutirm 
of  the  tnicluiiiter,  Ls  fnim  oue-half  to  three-fjuarters  of  an  ineli. 
In  later  childhood  the  elevation  is  fmm  one  and  one-half  to  two 
inches,  and  in  adult  life  it  amv  l^e  ecmsiderably  inort*. 


Fig.  326 


Ri|jit€rttl  conKctiJtikI  dit-\oL'ii\um  of  the  hip,  showing  |]ie  exajs£Kcrat«?tl  lonln^iw, 

The  effect  of  the  disphicement  Ls  also  shown  by  a  flattening  of 
the  bufiock,  ami  usually  the  elevated  and  prrmiinent  irochanicr 
may  be  seen  as  an  abnormal  lateral  projection,  nn  a  level  with 
the  anterior  superior  spine,  which  is,  as  has  \wvn  stated,  some- 
what tilted  downward. 
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In  infancy  motion  in  tiii'  false  juint  in  mnir  five  than  nt*rmul, 
and  the  abnormal  mobility  can  lie  (lemonstrateii  liy  iiltemiite 
tract i(m  and  npwani  pressurt*  r>n  tlie  limb,  but  a.s  thi^  femur  be- 
comes larger  and  the  ypwan!  dts|>la cement  increases  the  mobility 
is  restricted.  The  range  of  a b<l action  is  mucli  diminished,  and 
in  extreme  cases  the  limb  may  become  permanently  addiirted 
and  flexed,  tims  adding  the  apparent  shortening  uf  adfluclitjn  to 
that  cunsed  by  the  dLsloc^ation  (Fig.  327). 

Bilateral  Dislocation.^ — When  the  dislocation  is  bilateml  the 
shortening  of  the  limlis  Ls,  a,s  a  rnle,  equal  or  nearly  so,  and  if,  as 
Is  usual,  both  fem*>ni  art*  displace<l  backward,  the  j^iehis  is  tilted 
forward;  thus  in  compensation  "the  liollow**  of  the  back  is 
incn*ased,  the  alwlomen  pn>trudes,  the  Ijiitti.cks  are  flatteneiK  the 

Fu,.  327 


IVmiEenitnl  Ublwdtion  in  t^n  ajdole^ent,  (lluBtmtiMjf  rh«*  flcxirm  cgntraoiinit 
ui  a  well-Riuxkcd  cium. 

pelvis  appears  to  be  abnornially  wide,  and  the  thighs  are  sepa- 
rated by  a  amsiderable  interval  (Figs.  325  and  326).  The  limp 
cliaracterLstic  of  the  single  displacement  is  rt^placed  by  an  exag- 
gerated iraddle,  n  ** sailor  gait." 

Qeneral  Symptoms.— In  early  childhood  there  are  no  special 
symptoms  other  than  the  limp  or  the  waddle,  but  as  the  child 
becomes  more  active  it  usually  complains  of  discomfort  after 
exertion.  It  is  easily  fatigued,  and  at  times  it  may  suffer  actual 
pain.  These  sjTnptoms  are,  of  course,  more  marked  in  the  double 
than  in  the  single  displacement,  because  in  the  latter  ca^e  the 
normal  limb  is  capal>le  of  bearing  more  than  its  share  of  the  stnim. 
The  symptoms  often  increase  during  adolescence,  but  they  may 
become  less  troublesome  in  adult  life,  when  the  head  of  the  bone 
may  have  found  a  [>t*rmanent  resting  plact*  on  the  fn^lvis;  a  security 
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which  is  often  assured  by  a  corresponding  limitation  of  the  range 
of  motion.  The  shortening  and  the  secondary  effects  of  the  dis- 
placement, of  course,  persist,  so  that  the  individual  is,  as  com- 
pared with  the  normal  standard,  more  or  less  disabled  and  in 
certain  instances  noticeably  deformed. 
The  great  majority  of  the  patients  are  females,  and,  because 
of  the  less  laborious  occupations  and  the  dis- 
tinctive dress,  the  disability  and  its  effects  are 
less  serious  than  if  the  displacement  were 
more  equally  divided  between  the  sexes. 

Anterior  Dislocation. — ^The  symptoms  of  the 
unilateral  anterior  dislocation,  in  which  the 
head  of  the  bone  lies  beneath  the  anterior 
superior  spine,  are  much  less  marked  than  in 
the  ordinary  form  because  the  relation  of  the 
pelvis  to  the  femur  is  nearly  normal ;  so  that 
secondary  deformity  is  slight.  The  shortening 
is  less  and  the  limp  is  less  noticeable  because 
the  resistance  of  the  tissues  attached  to  the 
anterior  superior  spine  is  sufficient  to  assure 
a  relatively  secure  support. 

In  bilateral  anterior  dislocation  the  entire 
body  is  swayed  slightly  backward,  but  the 
lumbar  lordosis  is  not  increased;  in  fact,  the 
back  is  often  peculiarly  flat.  Otherwise  the 
symptoms  do  not  differ,  except  in  degree,  from 
those  of  the  posterior  displacement  (Fig.  328). 
Snpracotyloid  Displacement. — A3  has  been 
stated,  in  early  cases  the  displacement  may  be 
a  form  of  subluxation  in  which  the  head  lies 
but  slightly  above  the  normal  position.  The 
same  upward  displacement  is  occasionally 
found  in  older  subjects.  The  physical  signs  are 
similar  to  those  of  the  anterior  displacement. 
Diagnosis. — ^The  diagnosis  offers  no  diffi- 
culty. The  history  of  the  limp  or  waddle 
noticed  when  the  child  began  to  walk  and  yet  unaccompanied 
by  pain  or  preceded  by  injury  or  disease  Ls  in  itself  sufficiently 
distinctive.  If  the  displacement  is  of  one  side,  measurement 
demonstrates  the  shortening  as  compared  with  the  other  limb, 
a  shortening  that  is  explained  by  the  pn)minence  and  the  eleva- 
tion   of   the   trochanter   above    Nekton's    line.      Traction   and 
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lordosis  is  far  less  marked 
than  in  the  ordinary  form. 
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ypwanl  pressure  on  the  leg  \%ill  demonstrate  the  abnorraitl 
mobility  of  the  dbplaced  head;  and  finally,  if  the  thigh  be  flexed 
and  adducted  to  its  extreme  limit,  the  neck  and  head  of  the  femur 
can  be  easily  distinguished  moving  under  the  gluteal  mtiscles 
when  the  limb  is  rotated.  Thus  it  may  be  differentiated  from 
depression  of  the  neck  of  the  femur  (coxa  vara),  in  which,  although 
the  trochanter  is  elevated,  the  neck  and  head  of  the  bone  cannot 
be  felt,  and  in  which  the  abnormal  mobility,  characteristic  of  tlie 

Flo,  329 


fiilaterftl  ooQit  >  nf  the  hipw 

dii^location,  b  absent.  Again,  coxa  vara  ia  almost  never  a  con- 
genital affertion;  therefore,  the  history  itself  would  practically 
exclude  it 

Upw^ard  displacement  of  the  femur  not  infrequently  follows 
infediom  ejnphysUiji  or  arihriiU  of  infancy  or  early  cluIdhiK>d, 
In  such  cases  a  part  of  the  upper  extremity  of  the  I  nine  is  usually 
dcstroycil,  so  that  the  hciid  cannot  be  distinguished  on  jmlpation. 
Although  the  otlier  physictd  signs  arc  similar  to  those  of  the 
congenital  displacement^  the  scars  obout  tlie  joint  present  the  cvi- 
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dent'c  of  fonn<*F  illsease,  and  the  Iji-storv  is  cilimist  always  availal)le 
for  diagnosis.  Thus,  as  a  rule»  such  ilLsabiUties,  as  well  as  trao- 
matic  dislocations  or  other  results  of  injur)'  or  disease,  are  readily 
excloded. 

The  bilateral  dislocation  presents,  of  course,  the  same  physical 
signs  as  the  single  form;  it  is  even  more  easily  recognized  by  the 
peculiar  appearance  and   distinctive  gait  of  tlie,  patient.      The 

waddling  gait  may  be  simulattxl  by 
that  of  extreme  bo7v4egs,  but  the  hip- 
joints  arcj  in  this  deformity,  normal 
in  ap[>eardiice  and  function.  The 
swagger  of  lumbar  Poffs  disease  Is 
tdso  somewhat  similar,  but  this  is  an 
acquirt*d  |>ainfid  disease  of  the  spine, 
in  which  the  hip-joints  are  normal  in 
lippearanceand  usually  so  in  fiuiction 
Pseudohypertrophic  jmrahjsis  may 
l>e  mentioned  as  causing  a  somewhat 
similar  gait  and  attitude,  but  here  the 
resemblance  ceases. 

As  has  been  stated,  the  diagnosis 
of  CYingenital  dislocation  can  be 
easily  made  by  physical  examina* 
tion;  the  ordy  real  difficulty  is  ex- 
perienced in  certain  dLslf>catifms  fir 
8ublux£itions  of  the  anterior  ty|K'  and 
in  cases  seen  in  early  infancy  in  which 
the  dislocation  may  be  incomplete, 
but  opjjortunity  for  such  early  tliag- 
nosis  is  rart4y  <dTeri*d.  In  dou!>tful 
cases  a  Roentgen  picture  will  de- 
monstrate the  character  of  the  dis- 
ability (Fig.  329). 

Treatment — Dupuytren,  in  1829, 
vh\3  imtimt  wju  practkadiy  disabled       f^^^  ^  eareful  stiidv  of  the  anatomy 

by  p»irv  Add  weakoem.  ^  *  '' 

of  the  defonmty,  came  to  the  con- 
clusion tliat  it  w^as  not  only  incurable  but  that  palliation  of  its 
effects  even  was  hardily  attainaljle ;  and  for  sixty  years  the  state- 
ment  was  genemlly  accepted,  although  cures  were  attained  in  all 
probability  by  Piiivaz,  of  Lyons,  1S47,  anri  at  a  much  later  time 
by  Paci,  of  PLsa,  1S87. 

llie  term  dblocation  naturally  suggests  ix»placement  and  reteu- 
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tioii  of  tlie  clLsplaeed  Imiic  in  its  proper  place,  aiKl  in  ]81X)  HoH'i* 
first  performed  this  operation  with  success  by  opening  the  joint 
from  behind  and  enlarging  the  nidimentan^  acetubuhim  to  a  size 
sufficient  to  contain  the  head  of  the  boue.  The  details  of  the 
o(>eration  were  afterward  modifie<i  by  Lorenz/  and  at  the  present 
time  the  original  operation  has  Ijeen  to  a  great  extent  supplanted 
by  bloodless  reposition,  but  to  Hoffa  l)elongs  tlie  crt*dit  for  the 
introtluction  of  the  moilern  treatnaent  of  this  disability. 


The  Lorens  Operation  of  Bloodless  Reduction,  Retention, 
and  Weight  Bearing. 

This  treatment  is  ba^ed  on  the  experience  olitained  by  the 
open  tn'atment  that  an  acetabulum  of  fair  size  is  practically 
always  prt\seiit.  Thi>s  acetabulum  is  not  of  sufficient  capacity  to 
retain  the  liead  of  the  femur  when  the  limb  is  in  the  nomial  attitude, 
but  it  is  s\d!ieieudy  deep  to  p^nuit  of  retention  when  the  lind> 
is  fixed  in  alMluction. 

It  has  been  proved.  als<»,  that  Ijv  fractirm  auf!  leverage  the 
heat!  of  the  feimir  in  mt»st  instances  in  ay  be  forreil  into  iHn»et  con- 
tact witli  the  rudimentary  acetHlailum.  Once  tins  crmtact  or 
reposition  is  attained »  the  lind*  must  lie  fixed  to  prevent  dis- 
placement, antl  as  soon  as  possible  the  patient  must  stand  and 
w^alk  in  order  that  weight  and  friction  may  deepen  the  rudimen- 
tary acetabuluiu.  Meanwhile  the  distended  eapside  nnd  other 
tissues  contract  about  the  new  joint,  and  tlie  muscles  Ijccome 
accustomed  to  their  new  functions.  That  the  acetabulimi  may 
l>e  actually  enlarged  Ijy  the  presence  of  the  head  of  the  fenmr  is 
pmved  by  the  fact  that  secondanr'  depressions  of  sufficient  siat:  to 
form  joints  of  fair  stability  are  often  found  upon  the  pelvLs  in 
anatomical  sjM^imens  frtim  older  subjects. 

The  Lorenz  Operation,— The  first  step  in  the  operation  is  tr>  over- 
come the  ivststanee  of  the  tissues,  namely,  of  the  capwule  and  of 
the  long  muscles  that  have  become  stnicturally  shortened  in 
accommodation  to  the  upward  displacement  of  the  hea<l  of  the 
femur.  The  seeon*l  step  is  to  i*educe  the  dislocation,  or  rather 
to  force  the  head  of  the  femur  over  the  posterior  or  upper  liorder 
of  the  acetabulum.  The  third  is  to  incn^ase  the  security  of  the 
articulation  by  stretching  the  aute'rif>r  border  of  the  capsule.  The 
fourth  is  to  fix  the  parts  securely  in  a  plaster  Imndage. 

'   P«.iholnniu  und  Thcmpic  der  Aiiifebornen  lloeft.  V<»rn?nki»n|t»  Wien,  18V5;  UobcrbiCilUQjE 
der  Angeburu«n  UoeftjKGlejiJfc  Verrcokuogt  Lei|>Ri<  u.  Wien«  1000. 
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Sm                              OBTHOPBDiC  8XTMQEM  T 

Hie  paiiail  b  placed  apoo  m  teUe  wilb  m  thidc  CoUed  shed 
bcnemlfa  llie  bottof^    The  ^wIbisI,  sUncfing  opposite  tbe  opei^ 
alar*  baa  the  pefris  wHh  his  buds  (Fig,  331).     In  some  m* 
9laaeei  better  control  b  asmred  br  prcssmg  tbe  Bexed  thigh  of 
the  ioiiiid  side  doirnward  agmiii^  the  abdomfii,  as  in  the  Hioinaa 
le«l  for  flexion  in  hip  disea^. 

The  operator  fiist  flexes  tbe  thigh  lo  a  i%fal  ai^Ele  «ith  the 
body,  then  fombij  abdtiets  it,  at  the  same  time  hnfadmg  tbe 
IrnsM;  imaides  with  the  ulnar  border  of  the  band,  stirtdilng  and 
ntptttnog  the  fibres  until   tbe  nonnal  prominence  has  entin^lj 
<fiiappeaied«    The  stretching  is  continued  until  the  limb  can  be 

^^^H^ 

ftMlueOfi                     >  ion  or  the  risht  hii>.     Finut  ntn*      Tbg  f nictmtof  mm  ubnum  Uk0 
ic«  uflerecUby  the  ftdducian  b>  furriblo  mai>iMff 

forctxl  down  to  tlic  plane  of  tlie  bcxly.     One  next  overci>mps9  the 
nhortcning  of  the  tissues  on  the  posterior  aspt*i*l  by  flf'xing  the 
limb,  e%trml*Ml  at  the  knee,  upcjn  the  trunk,  gradually  farcing  it 
downward  until  the  toes  may  lie  placed  against  the  pjitient  s  face 
(iMg*  332).     During  this  niana^uvre  the  assistant  fixes  the  pelvis 
by  holding  the  extended  thigh  of  the  sound  side  firmly  against  tlie 
table.      The  next  step  is  to  overcome  the  resi.stance  of  the  tissues 
on  the  front  of  the  joint.     Tlie  |x*lvis  is  fixed  by  tlie  assistant, 
llje  leg  m  then  flexe<l  Ujion  tlie  tliigh^  and  the  thigh  b  forced 
downward  behind  the  plane  of  the  body,  or  the  patient  may  be 
turned  ujjon  the  side,  as  in    Fig.  333.    After  this  preliminaiy 

Hso 
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stretching,  traction  Li  maile  upon  the  liinb^  ami  if  with  slight 
effort  the  trochanter  can  be  dmwn  down  to  Nflaton's  line  reduc- 
tion IS  attempted. 

Eoduetion,^The  pelves  having  been  ftxe«l  as  m  the  fiist  position* 
the  Umb  is  slowly  and  forcibly  abducted  over  a  weilge  of  wood 
suitably  padded,  the  apex  of  which  is  placed  between  tlie  tro- 
chanter and  the  pelvis  (Fig,  '3SA),  As  the  limb  is  gradually 
forced  doTmwani  to  and  behind  the  plane  of  the  lx>dy,  the  head 
of  the  femur  is  forced  upward  until  it  finally  snaps  over  tlie  pos- 
terior border  of  the  acetabulum.  Reduction  Is  usually  accom- 
panied by  a  distinct  jar»  and  often  by  an  audible  thud.  It  is  also 
indicated  by  tension  uptin  the  posterior  mu.scles  of  the  thigh»  whicJi 
causes  fixed  fleidon  of  the  leg.  An  effort  is  now  nuule  tfi  incn  as* 
the  capacity  of  the  joint-     The  patient  is  tunied  u[»ou  the  south  1 


lti*[>nKiiluiti.     The  ihitth  i»  forcibliy  aUiutU-:  w...    „...    , dtnt  wc*lffc>.      Fourtli  »l«iu  In 

I  he  u(>er»iioiK  The  urtlipe  is  of  hmnt  wowj  of  tb«  ftilt^ifiiiif;  di[nensktit&:  lenclh,  U4  tficlie*; 
h«'i«;ht.  :Hi  inches;  h»ic,  3  inchca^ 

aide  ami  the  pelvis,  having  licen  fixed  by  tlic  assistant,  theopemtor 
draws  the  thigh  over  and  over  again  behind  the  plane  of  the  l>ody# 
and  at  the  same  time  rotates  it  from  side  to  sitle.  The  scairity 
of  the  n'ptisition  is  then  detenu ined.  One  tests  succv^isivelv 
the  stability  or  depth  of  the  suj^erior  margin  of  the  acetabulum 
by  n-tlueing  the  ali<lu<*tion;  of  the  pt)sterior  margin  liy  lifting  Ihc 
thigh  ventral  ward,  and  in  a  similar  manner  the  inferior  Ijonler, 
Upon  this  examimiti<in  the  prognosis  is  nmde;  if  the  stability 
allows  an  appnKTimation  to  tlie  normal  position  lit*fore  displa la- 
ment occurs  the  prt)gnosis  is  good.  If,  on  the  otlier  hand,  the 
margins  of  tlic  aci*tabuhim  are  so  ill-formed  that  displacenient 
occurs  very  easily  the  pnigiiosis  Is  Imd, 

ITie  opemtion   is  varied  somewhat   in   certain    instimces*     If 
after  the  stretching  the  trochanter  still  remains  above  N^laton  s 
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line,  one  attem|jts  to  overn>me  the  remainin]^  nvsLstaTiOt*  Ity  dii^ct 
traetion  in  the  line  ai  the  bcMJy*  Cuunter-resLst-iince  Is  fumisliec! 
by  a  folded  sheet  passed  between  the  thighs  about  the  fierineuni, 
the  two  ends  of  which  are  tied  about  a  corner  of  the  tabic.  Trac- 
tion on  the  limb  Ls  made  by  one  nr  two  assistants  while  the  operator 
supports  the  pelvis  and  presses  dowTiward  and  inward  upon 
the  trxichanter.  Oecai^ionally  refMJsitlon  Ls  effected  during  this 
nianonivre — tliat  is,  the  head  is  dmwn  over  the  superior  instead 
of  the  posterior  liorder  of  the  acetabulum. 

Preliminary  Traction, — In    the  treatment   of  older  j>atieiits   or 
of  more  resistant  c^ses  preliminary  traction  in  bt^d  is  advisable. 

Fia.  335 


nopOBtition  in  yuunji  oubjecrtH.  flio  thiimt> 


us  tbe  fuiorum  to  reduoa  Ibe  left  hip. 


The  traction  must  be  cousidendile,  and  lieavy  weights,  if  possible 
Up  to  forty  |K)unds  tir  more,  should  be  employed  for  two  or  aiore 
wt*eks.     This  is  of  great  advantage. 

Reduction  in  Two  Sittings. — IF  the  rt*duetion  is  more  than  usually 
dilfitult,  n'i[uirin^  more  forcr  than  is  deemed  safe,  the  limb 
should  lie  fixed  in  a  plaster  spica  in  the  attitude  of  abduction, 
the  actual  reposition  being  dcferretl  for  one  or  more  weeks.  At 
the  second  ojR-ration  t!ie  reduction  can  be  easily  accomplished 
in*^  most  instancies. 

Reduction  in  Young  Subjects. — In  younger  subjects  the  wedge 
is  not    necessary,  the   thumb  of  the  operator  Wing  used   as  a 
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fulcrum  beneath  the  tmchariter  to  Hft  and  push  tlif  hciul  U|>wan 
while   the   limit   is  alMlucied.     In   this  ela.ss  of  causes   mueh   le^s 
force  is  required  in  the  preliniinarj'  stretdiing  (Ing.  335)  and  in 
the    trt*atinent  of  verj^  young    subjects   reihictiou   may  often  hfi 
effected  by  simply  abducting  the  limb. 

After  reposition  has  l>een  accomplished  and  when  the  greater! 
possible  staliility  is  iissuR^f]   by  alMlueting  the  thigli  again  and 
again  and  forcibly  rotating  it  from  .side  to  side  to  strt*teh  the  con- 
tracted anterior  wall  of  the  capsule  and  by  extending  the  leg  upon 
the  thigh,  to  thorongldy  overcome  the  resistance  of  the  hamstring 
muscles   the   plaster  bandage   is  applied.     A  close-fitting  stock- 
inette shirt,  of  wliich  one-half  has  l^een  cut  and  sewed  to  covei 
the  limb  as  a  drawer,  is  drawn  on  over  the  limb,  threaded  as  it 

FifJ.   33a 
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Tbe  ijoaitiuu  in  whirh  the  limb  is  held  when  the  pliister  Lmnt^gc*  is  Applied, 

wen%  with    a    long    Imiidage,   the  **scratcher/'     The   patient  is 
then  placed  ujjon  the  pelvic  rt*st  and  the  limb  is  held  in  the  jxmi- 
tion  of  greatest    stability  at  a  right  angle   with   the   trunk  and 
lying  behind  the  plane  of  the  body.     The  pelvis  wmX  thigh  arc 
thoroughly  ami  thickly  coveriHl  with  layei-s  of  sheet-wadding  of 
cotton.     This  is  lmndiix<'d  firmly,  to  assure  a  slight  elastic  com- 
pression (Fig,  336). 

The  plaster  spica  is  tiicn  applied.     This  should  be  thick  and 
firm,  at  least  a  dozen  and  oftentimes  many  more  of  the  onlinary 
size  Unng  used  by  Ix)renz,     These  l>andag^  are  dmwn  snugly 
around  the  j>elvts  arul  thigh  by  a  series  of  reverses  and  figure-of- 
eight  turns,  chisping   the   iliac  crests   and   thorough !y   covering 
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m  tlie  buttiK'k.  The  snpjK>rt  is  cut  away,  to  allow  motion  at  the 
knee- joint,  espt^cial  can*  toeing  tiiki*n  to  evert  the  edges  and  thus  to 
prevent  pressure.  Tlie  emb  of  the  shirting  are  then  drawn 
suKMithly  over  the  Imndage  an<J  are  sewed  to  one  another  (Figs. 
337  ami  338). 

The  oj^eration  is  usually  (rnll<iwed  by  swelling  and  diseotoration 
in  the  adtlnetor  region  and  nK*n*  or  less  [>nin,  of  a  starting, 
spasmodic  eha ra eter,  espt^eially  when  tlie  leg  is  moved.  This  soon 
passes  away,  usually  during  the  first  or  second  week,  and  the  ehild 
is  then  eneoumged  to  stiind.  As  it  is  only  with  extrt^me  iliffic*ulty 
that  the  foot  on  the  t)[>tM'atetl  sidi*  can  he  Ijrought  to  the  Hoor,  a 
eork-st)Ied  shoe  from  tme  ant]  a  half  to  three  inches  in  height  is 
usually  woni  to  faeilitate  walking. 


A  I'liiKlfT  baiiiljukce  appliwl  by  Liir«iiA,  illiutrAtirig  thp^  extreme  thickjitj^r^  of  i.ltc  fmlvie 
tKirtitiii  and  <lij»cf»lonition  of  iho  niJrlucf  or  reicion. 

As  ha.s  been  stated,  w^alking  is  eneouragetl  on  the  theory  that 
w^eight  k-aring  and  the  stimulation  of  functinrial  aetivity  will 
inennise  the  stability  of  the  joint  i>y  deepening  the  aeetalnilum 
and  aeetMituating  its  boundaries.  In  most  instances  the  range 
of  i'xt(*nsion  at  *he  knee  is  fc»r  a  time  somewfint  n\stricted.  This 
r^'strietion  is  oviTCdme  by  pa^ssive  forci*  anri  by  the  voluntary 
effort  of  the  patient.  The  first  bandage  is  allowed  to  remain  in 
place  for  fnun  thrtn*  to  six  months,  the  skin  Inking  kept  in  good 
condition  by  daily  vigonnis  rul>l>ing  with  the  baud  U^neath  the 
snpjx^rting  liandagt\  In  adrlititJO  the  leg  should  l>e  regularly 
mai^saged;  after  a  few  weeks  the  lumdage  becomes  Imjse  at h ait  the 
pelvis.     This  will  permit  rubbing  of  tlie  buttocks.     One  is  able 
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also  by  palpaiiun  of  the  anterior  region  to  ascertain  whether  or 
not  the  head  of  the  femur  Ls  in  proper  position.  In  young  children 
the  bandage  must  be  ehangetJ  iKS  often  as  it  bectimes  nfTensive. 
In  from  three  to  six  niontks  it  may  be*  supposed  that  the 
accommodative  contraction  of  the  muscles  about  the  joint  and 
of  the  capsule  will  lessen  the  danger  of  redfeplaeement     lljc 

Fig.  338 


DnOtttanl  <>nfic<!*iii(iiLl  iliAlticatioti,  ithowin<  the  fijuiiion  l»iiniiiii«L.  A  wktot  with  •  MirlE 
Jiilt  *b»ut  iwt)  irit!h«<b«  iti  h«jyeht  j«hijuld  be  wi»rti  on  tlio  u|iefii>t«»4  iid««  while  (,1m*  »ltitu(lii  of 
*ifgg***i*ty|  iitftiuiition  H  luaintukntitl. 

limb  \s  then  let  down  somewhat  so  that  the  patient  is  able  to  walk 
alM>ut  without  the  aid  of  a  high  shoi\  The  secimd  baudagt^  is 
retained  for  thre«»  montlis  or  \i\on%  and  it.  is  then  n^moved,  the 
|KTiod  of  retentuin  U*ing  fn>m  .six  to  twelve  niunths,  according 
to  the  stability  of  the  joint  at  the  time  of  retluction.  In  the  treat- 
ment of  wry  Viumg  childn^n,  wh<*n  in  testing  the  stability  at  the 
time  ijf  opi*mtion  the  femur  Is  not  displaced,  even  wln*n  the  nf»niial 


CONQENITAL  DISLOCATION  OF  HIP  AND  COXA   VARA     535 

position  Is  approacheil,  tlie  limb  may  be  fixed  by  tlu'  plaster  in 
a  less  distorted  attitude — what  Lorenz  calls  the  indifferent  position 
of  flexion,  abdycticjn»  and  ontward  rotation. 

So,  also,  when  tlie  tests  at  the  operation  show  fair  .stability  a 
second  bandage  need  not  l>e  applied  after  a  preliminary  reten- 
tion of  from  six  to  nine  mt)nths,  or  even  a  much  shorter  time  if 
proper  sujxTvision  can  hv  provided^  but  it  is  Ixiter  to  err  on  the 
side  of  safety  in  the  nmtter  of  fixation. 

When  the  retention  bamhige  is  finally  Removed  the  attitude  of 
moderate  alxhietion  anti  ontward  rotation  persists  for  a  tiuie»  in 
sfmie  instances  ftir  .several  ninnths.  Tins  being  an  iniiieation  of 
stalnlityy  is  consit)eri*d  a  favorable  sign»  and  no  attempt  Is  made 
to  corn^ct   it.     If,  on    the  other  hand,  as  in   the   older  class  of 

Fi«,   339 


lUusrratliis  th«  Hmitailon  of  tbe  nuige  of  abduction  in  the  aitrlude  of  right  ajisrilar 
ftoxinn  La  hHuteriLl  <lL«loculion«     Compare  wilh  Fig.  341. 


patients,  the  fixe<I  abdnction  persists  the  patient  should  I)e  anies- 
thctized  antl  the  eruitracted  tissues  carefnlly  strt*tcli(*d.  In  most 
ciLses  of  this  i-haracter  tlie  cause  of  tbe  distortion  is  a  (uirtial 
pid>ic  tiisplacement*  the  head  of  the  bone  forming  a  wctl-markcrl 
projection  beneath  the  feinoral  artery.  This  projection  may  be 
n^duced  l>y  Hexing  the  lindj.aud  in  certain  instances  it  maybe 
[well  to  fix  the  limb  for  a  time  in  a  sliglitJy  flexed  position  until 
Jie  tendency  toward  the  anterior  displacement  is  les.sened.  In 
the  after-tn:*atment  the  limb  is  massaged,  particularly  the  posterior 
ind  lateral  muscles  of  the  hip,  and  the  child  is  encouraged  to 
abduct  and  to  exteml  the  thigh,  and  bearing  the  weight  on  the 
opcnited  limb  to  sway  the   other  limb  laterally  to  the  extreme 
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limit*  Passive  movements  are  mndc,  also,  in  the  ilirection  of 
aljductioii   and  extension,  the  ability  to  Reproduce  the  first  or 

«>pKTfamTi  position  ilurliig  the  early  tn^iitiuent  1x*ing  ronsidered 
essential.  In  certain  in^Uinces  the  ehihl  f*>r  a  time  sinnild  stieep 
in  this  [Hjsitiun,  the  attitude  being  assured  by  placing  the  child 
n\  n  .sup]M>rt  nf  plaster  cnrresprmding  to  the  ptisterior  half  of  the 
original  .spica. 

Bilateral  congenitfd  dislocation  is  treated  in  exirelly  the  siime 
way  as  the  nnilatcrul.  lioth  hips  are  opera  ted  u\nm  at  one  sitting, 
and  an^  fixed  in  the  typical  attitude  {Fig.  3114).  Walking  is,  of 
course,  ilitKcult,  Init  tlie  child  ik  usually  al>le  to  ?^tind,  and  after 
several  months  it  is  often  able  to  get  alKHit  i»n  its  feet  after  a 
fa-shion  (Fig.  342). 


Fov  :Km 


i^%fi«in.  ilhi«rr.fctinic  h,V|»f*r«*xlnii»i*iii  «if  the  ihi^h* 


W  hrn  tlir  si-eurui  landjtgt'  i?*  applied  the  liniKs  an*  let  down 
Homewhnt.  but  the  degiw  de|H'nils.  of  itiurs<\  on  die  initial  stability* 
The  nfter-tn*atnient  in  the  same  as  for  (he  single  dislocAtion, 
secpt,  of  course,  tlint  the  sulisequent  jx^ricxl  of  awkwardness  is 
3uch  longcT,  Mitssagi*  and  e\ei\»i.se,s  (Fig.  340)  art^  far  iiiore 
important  than  ui  v^ingle  disloaition,  aa  the  weakne?is  is  greater* 
'J'hr  prijoarj*  position  during  slt>ep  may  be  assureij  by  a  cation 
?ll  plait'd  Iw'lvvt^f'U  till*  Ihiglis. 
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In  450  operations  reported  by  Ix)renz  the  following  accidents 
occurred: 

Fracture  of  the  neck  of  the  femur  in 11  cases 

Fracture  of  the  pelvis  in 3     ** 

Peroneal  paralysis  in 3     ** 

Crural  paralysis  in     .      .      , 5     ** 

Sciatic  paralysis  in 3     " 

In  the  last  cases  the  paralysis  persisted;  in  the  others  it  was 
temporary.  In  one  case  the  femoral  artery  was  ruptured,  the 
patient  recovering  without  ill-effect.  In  one  case  gangrene  of  the 
extremity  necessitated  amputation  at  the  hip-joint. 

It  may  be  stated,  however,  that  in  the  younger  class  of  cases 
the  operation,  if  conducted  with  reasonable  regard  to  the  resist- 
ance of  the  tissues  and  to  the  susceptibility  of  the  patient,  is  prac- 
tically free  from  danger. 

In  cases  treated  at  the  proper  age — that  is,  under  six  years  for 
bilateral  and  under  eight  for  unilateral  cases — about  50  per  cent, 
of  the  unilateral  and  25  per  cent.  (50  per  cent,  for  each  side)  of 
the  bilateral  cases  can  be  anatomically  and  functionally  cured. 
Lorenz  claims  success  in  358  of  680  cases  treated,  52.6  per  cent.* 
Nearly  all  the  others  can  be  greatly  improved,  in  that  the  pos- 
terior displacement  may  be  converted  into  an  anterior  one.  In 
such  cases,  in  which  the  head  of  the  femur  is  forced  forward 
below  the  anterior  superior  spine,  the  static  conditions  become 
approximately  normal,  and  further  displacement  is  to  a  great 
extent  prevented  by  the  firm  tissues  attached  at  this  point.  A 
stable  articulation  is  assurt^d  by  long  retention  of  the  limb  in  the 
position  of  abduction  and  extension  by  means  of  the  plaster 
bandage  and  by  exercises  and  passive  movements  after  its  removal. 

As  has  been  stated,  in  successful  cases  the  head  of  the  femur 
can  always  be  palpated  directly  beneath  the  femoral  artery.  The 
first  indication  of  failure  Ls  a  slight  lateral  displacement  of  the  head 
to  the  outer  side  of  the  arterj-.  This  may  appear  even  during 
the  {)eriod  of  fixation,  and  cases  should  be  systematically  examined 
for  such  failure*  by  palpating  the  head  of  the  femur  beneath  the 
bandage;  usually,  however,  it  is  not  apparent  until  the  plaster 
bandage  is  removed.  At  first  there  is  no  shortening,  but  slowly, 
as  the  displacement  increases  and  as  the  head  of  the  bone  ascends 
frem  the  neighborhood  of  the  acetabulum  to  that  beside  or  above 
the  anterior  inferior  pelvic  spine,  this  becomes  evident.  At  first 
it  is  half  an  inch,  later  an  inch,  but  it  is  not  often  more  than  this, 
at  least  during  childhood. 

*  Americun  Medicine,  June  18,  1904. 
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Fig.  343 


It  has  bet'ii  stilted  tlmt  this  outcome  may  l>e  expected  in  aliout 
half  of  the  favorable  cases  as  to  age  in  which  all  the  details  of 
the  operation  liave  been  properly  carrit*d  out,  and  it  is  the  usual 
result  in  tlie  unfavomble  elass.  This  result,  which  is  not  classed 
by  Lorenz  as  a  failure,  but  rather  as  an  impnjveiuent,  may  be 
explained  in  certjiin  instances  by 
inter|x>sitioo  of  a  fold  of  cajKsule  l>e- 
tweeu  the  head  of  tlie  l>one  and  the 
ace  tit  I )  u  1  u  ui ,  o  r  by  f  a  i  I  u  re  o  f  the  p  ro- 
cess  t)f  reforniation  of  the  aeetabu* 
lunu  In  many  eases,  howe%'er.  it  is 
accountetl  for  by  an  anterior  twist 
of  the  upper  extremity  of  the  femur, 
so  tliat  llie  neck  instead  of  pointing 
inward  and  slightly  forward  from  the 
shaft  is  turned  forward  and  sliglitty 
inward.  'I'lms,  in  order  to  replace 
the  head  in  the  acetabulum,  tlie  limb 
must  be  mtated  inward  until  the  fi>f>t 
j>oints  inward  rather  than  forward. 

Occasionally  the  presence  of  this 
deformity  may  l>e  ascertained  before 
operation.  It  may  he  suspected,  for 
example,  in  nearly  all  tiie  anterit)r 
and  supracotyloid  displaeements  in 
older  subjects,  and  it  could  be  de- 
monstrates!,  dou[)tless,  by  a  series  of 
Roentgen  pictures.  In  most  cases, 
however,  the  failure  of  treatment  Ciills 
attention  to  the  pmbuble  existence  of 
the  deformity.  It  is,  of  course,  ap- 
part^nt  that  the  only  rtmiedy  is  a  cut- 
ting opera tiiui.  Ixirenz  is  content  in 
these  eases  with  anterior  apposition, 
but  if  it  is  pn>bal>le  that  a  twist  111 
the  upper  extn-mity  of  the  femur  is 
alone  respt>nsible  for  failure,  it  seems 
more  reasonable  to  remove  this  by 
osteotimiy.  This  opemtiou  will  lye  descril>ed  in  connectii>n  with 
the  open  operation. 

The  Treatment  of  Older  Subjects,— It  has  Ijeen  stated  that  the 
final  result  m  a  verj-  large  |>nij>c»rtirtn  tif  the  operations  was  anterior 


The  eame  patient  ia  abown  in  bi^. 
338, 
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transposition  or  apposition,  as  Lorenz  calls  it,  and  that  in  cases 
beyond  the  age  of  eight  years  this  result  is  to  be  expected.  In 
this  class  of  cases — from  ten  to  twenty-one  years  of  age — ^it  is 
the  primary  aim  of  the  operation.  After  preliminary  traction  in 
bed  and  after  subcutaneous  division  bf  the  more  resistant  tendons 
if  this  is  necessary,  the  limb  is  forced  into  moderate  abduction 
and  extreme  extension,  so  that  the  head  of  the  bone  is  displaced 
forward  to  the  neighborhood  of  the  anterior  inferior  spinous 
process.  In  this  attitude  the  limb  is  retained  for  many  months 
by  means  of  the  plaster  bandage,  and  it  is  assured  in  the  after- 
treatment  by  the  manipulation  and  exercises  already  described. 
Although  even  in  the  most  successful  cases  a  limp  persists,  yet  it 
is  far  less  noticeable  than  in  untreated  cases,  the  discomfort  is 
relieved,  the  limb  is  lengthened,  and  the  danger  of  future  disa- 
bility is  much  lessened. 

In  those  unusual  cases  in  which  the  adduction  and  flexion 
deformity  is  extreme,  osteotomy  of  the  femur  may  be  required, 
and  if  the  pain  is  persistent  excision  of  the  hip  may  be  necessary. 
The  Treatment  of  Congenital  Dislocation  in  Infancy. — At  the 
present  time  in  contrast  to  former  years  one  often  has  the  oppor- 
tunity to  treat  congenital  dislocation  in  infancy  and  early  child- 
hood. The  details  of  treatment  do  not  differ  essentially  from 
those  already  descril)ed,  except,  of  course,  that  reduction  is  easily 
effected  (Fig.  335)  and  that  walking  or  weighting  (functional  use 
in  other  words)  cannot  always  be  utilize*!  at  once  in  the  after- 
treatment.  In  this  class  of  cases,  provided  the  test  of  the  sta- 
bility of  the  joint  is  satisfactory,  one  need  not  fix  the  limb  in  the 
extreme  position.  It  is  well,  however,  to  carr}'  the  bandage  bt*low 
the  knee  in  order  to  assure  for  a  time  more  complete  fixation. 
The  support  must  be  renewed  whenever  sanitary  reiisons  indicate 
the  necessity.     In  many  instances  cure  is  practically  assured  in  a 

]■,  few  months. 

ij  Variations  in  the  Treatment. — It  has  been  stated  that  the  first 

indication  of  failure  was  ordinarily  a  slight  lateral  dLsplacement 
of  the  head  to  the  outer  side  of  the  femoral  artery,  and  that  this 

'i  displacement  was  favored  by  the  ante  version  of  the  neck  of  the 

j'  femur.     As  is  well  known,  anteversion  of  moderate  (legR»e  is  not 

unusual  in  the  femora  of  apparently  normal  joints.  In  such 
instances  subluxation  is  prevented  by  the  cotyloid  cartilage,  and 
by  the  normal  capsule,  both  of  which  are  deficient  in  the  congenital 
dislocation.  When,  therefore,  anteversion  is  suspected  or  is  known 
to  exist,  or  if    displacement    has  recurred    after   the  operation. 


•I 
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iL  lis  \M-I1  lo  rut.iU-  tilt*  tliigli  iiiwarrl,  so  tliat  the  heurl  of  the 
ffiiiur  lies  sliglitly  to  the  iiiijer  side  of  tlie  arterj%  and  to  fix  it 
in  this  attitude  by  extending  the  plaster  baiuhige  below  the  knee, 
the  leg  l>eing  slighUy  flexed  upon  the  tliigh.  ThLs  attitude  shoul  I 
lie  nMaineil  until  it  may  be  a.ssunied  tliat  the  ea[xsyle  is  sufficiently 
contracted  to  restrain  the  femur  from  reluxatioiL 


Fm.   344 


In  sonn-  Instance's ^  especially  in  anterior  displacement  in  young 
subjects,  the  upper  anterii^r  l>order  of  the  acetabulum  seems  to  otfer 
no  resistance  to  red  is  placement.  One  may  then  place  the  limb 
in  axillary  aMuction  (Wemd<jrtf),  Fig.  344,  for  a  month  or  mon% 
in  the  hojx*  that  the  upper  border  of  the  capsule  will  contract 
sufficiently  to  prevent  red L'^pla cement. 

In  such  cases,  and  in  fact  in  all  eases  in  which  the  upward 
displacement  is  feareil,  tlie  patient  iihould  lie  anaesthetized  when 
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the  pLi^ter  is  changed.  One  amy  then  hoW  the  head  of  the  femur 
in  place  and  stretch  the  contracted  tissues,  particularly  the  ilio- 
feinoml  hgtiment.  Huffifiently  to  pennit  the  lessened  alKhirtion,  for 
the  resistance  of  these  tissues  seems  in  certain  instances  to  Ije  the 
direct  cause  of  displacement. 

Arthiotomy. — If  the  Iv4imiz  operation  ha.s  failed  wheu  ail  the 
details  have  been  tliomugldy  carried  out,  the  advisability  of  an 
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iUustriiiii]«  a  form  nf  UriM^r  ro  bo  iiMjtJ  in 
the  ttfter-trt'ntincfit  to  XiuhX  thr?  liiulj  in  jiroper 
poftition   if  il  liiiM  u  t^ndctioy  lo  rotate  outward. 


FiilBtem]  dbdtxsuljrxn  *ix  tuonthB 
nfter  rertlaoeiuent  by  iho  opeo 
mcthud  in  l«ft7,  illu.otmiiog  the 
chtiiige  iti  the  conlour  of  I  he  trunk. 


exploratory  upration  suggests  itself.  Under  pro|XT  ascjHic  [>re- 
caiitions  this  should  entail  no  danger  nor  should  it  coui|jroniLse 
the  fiuictional  ability  of  the  joint.  One  can  then  assure*  ones 
self  that  tlic  huad  of  the  bone  is  actually  riplaced  within  the 
acetabulum,  Arthrotomy  is  indictited  abo  if  the  resistance  to 
reposition  by  the  ordinaiy^  method  is  so  great  that  dangerous 
force  must  be  exerted  to  overcome  it. 
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'  The  joint  is  exposed  by  a  lateral  incision  about  three  inches  in 
length,  extending  downward  from  a  point  about  three-quarters 
of  an  inch  to  the  outer  side  of  the  anterior  superior  spine  of  the 
ilium,  the  fascia  is  divided,  and  the  line  of  junction  between  the 
tensor  vaginae  femoris  and  the  gluteus  medius  muscles  is  found. 
These  muscles  are  then  separated  and  are  drawn  to  either  side  by 
retractors,  thus  exposing  the  capsule  of  the  joint.  This  is  opened 
by  an  incision  parallel  to  the  neck  of  the  bone.  The  finger  is 
then  passed  through  the  opening,  down  upon  the  rudimentary 
acetabulum.  A  strong  cervix  dilator  is  next  inserted  and  the 
contracted  capsule  is  thoroughly  stretched.  If  the  ligamentum 
teres  is  present  it  is  removed. 

The  head  is  then  replaced;  the  capsule  and  overiying  tissues 
are  united  with  catgut  sutures.  The  limb  is  then  fixed  in  the 
typical  position  by  the  Lorenz  spica.  In  the  majority  of  cases 
the  cause  of  the  failure  of  the  primary  operation  is  an  antever- 
sion  of  the  neck  of  the  femur.  In  this  event  after  replacement 
the  limb  must  Ix;  rotated  inward  to  the  required  degree  and  fixed 
by  a  plaster  bandage  extending  below  the  knee  as  a  preliminary 
to  osteotomy. 


Qfd^eotomy. 

When  the  limb  ha.s  been  fixed  for  several  months  in  the  attitude 
of  inward  rotation,  so  that  stability  is  in  some  degree  assured, 
the  operation  for  correcting  the  anterior  twist  of  the  upper 
extremity  of  the  femur  should  be  performed. 

The  plaster  bandage  having  been  removed,  a  long  drill  should 
be  pushed  through  the  tn)chanter  and  into  the  neck  of  the  bone 
to  fix  the  upper  fragment.  A  subcutaneous  osteotome  is  then  in- 
serted at  a  point  just  below  the  trochanter  minor  or  at  the  lower 
thinl  of  the  femur,  and  a  thorough  division  of  the  bone  is  made. 
The  lower  osteotomy  Ls  perhaps  to  be  pR^ferred,  because  one  has 
better  control  of  the  fragments  at  this  point.  When  the  division 
is  complete,  the  upper  fragment  being  fixed  by  the  drill,  the  limb 
is  rotated  outward  until  the  normal  relation  between  the  shaft 
and  the  neck  is  restored.  A  plaster  spica  including  the  foot  is 
then  applied,  by  which  the  drill  and  the  upper  fragment  are  fixed 
in  proper  relation  to  the  shaft.  Several  weeks  later,  when  the 
improved  position  is  assured,  this  is  withdrawn.  The  after-treat- 
ment LS  the  same  as  in  the  uncomplicated  cases. 
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The  Open  Operation  with  Enlargement  of  the  Acetabulum.— 'Hie 
original  Hoffii-Utix-iiz  cijK'nitiitn,  tmtr  tlir  treatment  of  rr>i)tiiie» 
is  now  reserved  for  a  restrieted  clasn  of  ciLse.s  in  which  the  IjIocmI- 
less  operation  has  faih^d,  or  in  whieh  on  opening  the  joint  tJie 
acetabulum  Ls  found  to  Iw  iiotaMy  deficient. 

Supposing  the  8hi>rtening  of  th<^  limb  to  have  iRtni  overeonie 
by  prtndou.s  trt^atment,  the  joint  and  (*a[>sule  are  opened  iii  the 
manner  almuly  de.seril>e<h  Chic  finger  is  then  insi^rtcil  to  tlie 
iicrtabuluni  and  by  i(s  ,sidt*  a  strong,  shar|>  bayonet-shaped  sjjoon 


Bii^inpii  uiierl  III  the  tmitm<*nt  of  cionjjt*i»itAJ  .ii'ti»rfliton,  *H'>  f  lit*  ^utK<utatMHJ>UH  uqrt«vttcim«k 

(Fig.  **t47)  h  |Kx:iscMb  and  with  it  the  shallow  acetabukiin  is  en- 
hirgi^d  to  a  sufheient  .sizi\  can*  l^nng  taken  to  acc*entuate  it^i  suj^e- 
rioran*!  jwisterior  litirder.  The  head  is  then  phietvl  within  it,  and 
the  Wfiunit  is  e!<i.Hefl  or  ptt<*kcd  af^'ording  U>  the  eustoni  of  the  ojieni- 
tor.  Hoffa,  who  h  now  the  principal  exjKinent  of  the  operation, 
makes  an  oblique  incision  from  the  anterior  superior  8pine  dowii- 
wanl  and  backward  ovrr  the  trochanter  and  exprises  the  joinl 
between  the  ghiteua!  m«\Jius  and  inininnis  niuiscles.  He  usuaUy 
employes  the  Doyen  instrument  and  bores  out  a  very  capacious 
acetabulum.     A  long  plaster  spica  is  then  applied  witli  the  limb 
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cise  and  forcible  manipulation  within  a  few  weeks  after  the  opera- 
tion, as  recommended  by  many  writers,  are  not  only  of  no  service, 
but  in  the  author's  experience,  harmful. 

When  the  spica  is  removed  and  the  patient  is  allowed  to  run 
about,  motion  usually  returns.  At  this  time  massage  should  be 
employed  and  passive  movements  always  in  extension  and  abduc- 
tion. I^ter  gymnastic  training  is  of  great  value.  After  this 
operation,  provided  there  is  true  anatomical  cure,  motion  is 
usually  restricted  to  a  greater  or  less  degree,  and  in  older  sub- 
jects there  is  often  fibrous  anchylosis.  For  this  reason  it  should 
be  limited  to  unilateral  cases,  or,  at  all  events,  one  should  never 
operate  on  the  second  hip  until  the  result  of  the  operation  in 
the  first  is  known.  In  unilateral  cases  anchylosis  without  de- 
formity is  not  a  serious  functional  disability,  as  there  is  solid 
support  without  shortening;  while  if  fair  motion  is  obtained,  as  in 
many  instances,  the  functional  result  is  far  better  than  after  simple 
transposition.  It  should  be  stated  that  even  after  the  open  opera- 
tion this  transposition  is  often  the  outcome.  In  such  cases  motion 
is,  of  course,  free  and  the  stability  is  somewhat  greater  than  after 
the  bloodless  operation.  If  after  this  operation  motion  is  extremely 
limited  one  must  expect  flexion  and  adduction  deformity  unless 
it  be  prevented  by  careful  treatment.  In  certain  instances  the 
range  of  motion  may  be  increased  by  breaking  up  adhesions  and 
stretching  the  contracted  parts  under  ansesthesia. 

The  danger  of  the  operation  is  slight,  and  the  deaths,  with 
but  few  exceptions,  have  been  due  to  infection.  Lorenz  and 
Hoffa  lost  several  of  their  earlier  patients  fn)m  this  cause,  but 
with  improved  technique  the  danger  Ls  slight.*  The  bad  results 
of  the  ()j)enition  may,  as  a  nile,  Ik*  accounted  for  by  its  improper 
|X*rfonnance,  particularly  the  failun*  to  replace  the  femur  securely, 
or  by  faihin*  to  ensure  asepsis,  or  by  ineflicient  sujx»rvision  and 
after-tn'atnieiit. 

It  is  jMThaj).s  unnecessary  to  state  that  opTations  of  this  char- 
acter shc.uld  not  he  |H*rfonne(l  unless  asepsis  can  l>e  assured, 
unless  the  oj)erat()r  is  familiar  with  the  anatomy  of  the  parts, 
and  unless  the  essential  after-treatment  can  he  pn)vided. 

Review  of  the  Treatment  of  Congenital  Dislocation  of  the  Hip. — 
The  pn>s|)<*('t  of  success  in  tn*atnient  stands  in  (lin*ct  relation 
to  the  a^^*  of  the  j)atient,  since  the*  decree  of  the  |mthological 

'  HotTa  hu"  pi'iforiiH'il  tlir  oprratiun  2 IH  tiinof«.  with  IM  «l«>;ith-.  S  «lue  to  the  oi)er»- 
lioii.  fhr  Ia>.i  i;{2  o|MTafiuri.*'  wit  houf  a  <ti>at h.  Lorciiz,  in 'J«»n  optTai  ioii^,  \***<\  4  patipntu 
from  «»«-i't»<':«"i»:i       K«'|»'»"  "f  ill'"   ThirttN-nih  Intet tia»i'»nal  (■«iiikh->».  I'ari>»,  AukunI.  19<X). 
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changes,  that  iiuike  curt*  ilifHcult  or  inip>iji^ible»  depends  in  great 
degree,  as  in  acquired  dLslocations,  ii|M>n  the  dumtion  of  the  dis- 
ability. Consequently,  treatment  should  be  applied  as  soon  as 
the  dLsplacement  i.s  discsivere<l,  and,  as  has  ln-en  stated,  there  is 
little  excuse  for  not  raaking^thc  correct  diagnosis  when  the  child 
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tiinlaUnfcl  dialucntiui).    Two  ye»ni 
nftcrop^rnrioti  in  IStKT  by  thi;  Lurenx 


I'Ditat^nU  dialov«iioii.  £agbteen  munlUa  nfior 
of>criition  »iy  thu  Ltrronn  method  b  ISW,  A 
Hum  pleto  cure. 


Ix^gias  to  walk,  The  treatment  of  selection  is  the  funeticjnaf 
weighting  method  of  Lorenz,  modified  scunewhat  in  certain  cases 
in  that  the  limb  may  be  plaeetl  with  advantage  in  that  position 
which  best  assures  stiibility*  By  this  treatment  a  larger  projxirtion 
of  the  ciises  may  be  cured*  and  in  all  in^ntances  the  posterior  may 
be  changed  into  an  anterior  displacement,  which  is  a  great  improve- 
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ment.  The  treatment  at  the  hands  of  a  competent  suigeon  in 
property  selected  cases  is  free  from  danger,  for  now  that  the  strain 
that  the  tissues  will  safely  withstand  is  better  known,  violent  and 
prolongefl  manipulation  has  been  discarded.  In  the  older  class,  or 
when  reduction  is  difficult,  the  resistant  parts  should  be  stretched 
by  preliminary  traction  in  bed,  or  the  reduction  should  be  acoom- 
[lanied  at  two  sittings. 


Fig.  351 


Fic  352 


riiiIat»T;il  «li-l«K-a(i<.n.  aftor  oiMT:itiiiu 
l»v  thi?  I.«iri>iiz  iiH>th*M|  in  Is!»7.  A  corii- 
pl«'t«'  r\\\v.     Compare  wiili  Fij?.  '.V2\\, 


I'liilatiTal  (li^liK'ation.  two  yean*  after 
oporutiuii.     C'oriipurc  with  Fig.  'SIA, 


If  one  is  nut  coiitt'iit  with  functional  iiiiproveinent  in  the  cases 
in  wliich  anjitoniical  cure  has  not  been  attained  the  treatment 
may  he  snpph'incntcd  hy  arthrotoniy,  and  if  anteversion  of  the 
upjKT  cxtn'inity  of  the  ft^niur  pn'vcnts  success  it  may  l)e  remwlied 
l»y  osteotomy. 

Kxcavation  of  the  acetahuhnu  will  often  assun*  anntomical 
sueci's.s. 
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Anatomical  reposition  with  fair  or  even  very  limited  motion 
assures  better  function  in  unilateral  cases  than  transposition,  but 
anchylosis  with  deformity  is  certainly  no  improvement  on  the 
original  condition.  It  may  be  suggested,  also,  that  the  dangers 
of  open  operation  even  if  slight  must  be  considered. 

In  the  treatment  of  adolescent  cases  one  should  attempt  to 
obtain  anterior  transposition  and  to  assure  it  by  fixing  the  limb 
for  a  sufficient  time  in  the  improved  position. 

Palliative  Treatment. — Palliative  treatment  does  not  require 
extended  comment.  In  brief,  in  unilateral  cases  a  cork  sole  may 
be  worn  to  equalize  the  length  of  the  limbs,  and  in  bilateral  cases 
a  corset  suitably  strengthened  with  steel  supports  may  be  adjusted 
if  the  lordosis  is  extreme.  Exercise  and  passive  manipulation 
with  the  aim  of  retaining,  as  far  as  possible,  the  ability  to  abduct 
and  to  extend  tli  ethiglis  may  be  of  service  in  preventing  secondary 
contractions.  Overexertion  that  causes  discomfort  or  pain  should 
be  avoided. 

Congenital  Subluxation  of  the  Hip. 

As  has  been  stated,  there  are  cases  of  congenital  displacement 
of  the  hip  which  are  in  reality  subluxations.  In  such  cases  there 
is  a  slight  limp  and  slight  shortening,  and  an  or-ray  picture  shows 
a  secure  acetabulum  somewhat  above  the  plane  of  the  opposite 
side.  These  subluxations  are  always  of  the  anterior  variety. 
They  should  b<*  treated  in  the  ordinarj^  manner. 

Snapping  Hip. 

Some  individuals  possess  the  power  of  slightly  displacing  the 
hip,  usually  upon  the  superior  or  upper  border  of  the  acetabulum. 
This  is  sometimes  seen  in  infancy,  the  child  s  thigh  snapping  with 
a  jar  or  even  audible  sound  upward  and  downward.  This  is 
usually  accomplished  when  the  child  is  seated  in  the  mother's 
lap,  the  thigh  being  flexed  and  adducted,  and  in  this  class  of 
cases  it  is,  according  to  the  mothers,  an  evidence  of  temper.  As 
the  displacement  may  be  increased  by  habit,  it  is  well  to  restrain 
it  by  applying  a  bandage  about  the  hip  to  prevent  flexion  of 
the  limb,  which  is  apparently  preliminary  to  its  accomplishment. 
(See  Snapping  Knee.)  Snapping  about  the  hip  in  older  subjects 
is  usually  induced  by  friction  between  the  gluteus  maximus 
muscle  and  the  trochanter. 


■  I 
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Goxa  Vara. 

Synonjrxns. — Depression  or  incurvation  of  the  neck  of  the 
femur;  bending  of  the  neck  of  the  femur. 

The  character  of  this  deformity  is  indicated  by  the  synonyms. 
The  term  coxa  vara  signifies  that  its  causes  and  effects  are  similar 
to  those  of  genu  valgum  and  varum,  the  more  common  distor- 
tions of  the  lower  extremities. 

Genu  valgum  and  varum  are  common  in  childhood,  but  rarely 
develop  in  adolescence.  Coxa  vara  is,  in  comparison,  an  infre- 
quent deformity,  and  it  is  peculiar  in  that  it  more  often  appears 
in  later  childhood  or  adolescence  than  at  the  earlier  period,  doubt- 
less because  the  neck  of  the  femur  is,  at  the  age  when  rhachitic 
distortions  are  conmion,  very  short,  and,  therefore,  relatively 
stronger  than  the  shaft,  while  in  adolescence  the  conditions  may 
be  reversed. 

The  distortions  at  the  knee  are  self-evident,  but  the  neck  of 
the  femur  is  concealed  from  view;  thus  the  diagnosis  of  coxa 
vara  may  be  somewhat  difficult;  and,  in  fact,  it  is  only  in  very 
recent  years  that  its  symptoms  have  been  recognized.  Fiorani* 
first  described  the  deformity  as  it  had  been  observed  by  him  in 
children;  but  E.  Muller^  first  called  attention  to  the  affection  as 
one  of  the  deformities  of  adolescence,  which,  until  that  time,  had 
been  mistaken  for  liip  disease. 

Pathology. — The  term  coxa  vara  should  not  be  applied  to 
depression  of  the  neck  of  the  femur  that  may  be  secondary  to 
destructive  disease,  for  example,  to  osteomyelitis,  arthritis  de- 
formans, osteomalacia,  and  the  like,  but  it  should  be  reserved 
for  cases  of  simple  local  deformity.  In  most  instances  the  defor- 
mity affects  the  neck  as  a  whole  (cervical  coxa  vara);  in  others 
it  is  most  marked  at  the  epiphyseal  junction  (epiphyseal  coxa 
vara).  Epiphyseal  coxa  vara  is  more  often  found  in  the  adoles- 
cent class,  and  particularly  in  those  cases  in  which  the  symptoms 
have  been  induced  or  aggravated  by  injury  or  strain.  Whether 
the  injury  caused  primarily  a  partial  epiphyseal  separation  which 
afterward  slowly  increased  under  the  strain  of  functional  use;  or 
suddenly  increased  a  pre-existing  distortion  of  the  weakened 
part  is  sometimes  difficult  to  decide.  A  number  of  specimens 
of  coxa  vara  have  been  examined,  but  no  changes,  other  than 
such  as  might  be  caused  by  the  defonnity  itself,  have  been  found. 

'  Oazetta  dcgli  Ospitalc,  1881,  Nos.  10,  17. 
-'   Beit  rage  zur  klin.  Chir.,  1889,  Btl.  iv. 
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These  hit,  in  hrk'f,  ctm^rNtinn  and  .softciiiug  (if  tlit'  ln»iir,  and 
evidences  of  irritutu>n  within  the  joint  during-  the  progressive 
stage  of  the  defomiily,  with  the  general  adaptive  changes  in  all 
the  components  of  the  joint  that  always  accompany  rlisplaeenient 
or  distortitJH,  The.se  may  l)e  coniiiderable,  including,  in  advanced 
case^,  a  change  in  the  aeetabuhim,  whose  upper  border  is  less 
sharply  defined  than  nonnaL 

Etiology, — Many  writers  assume  that  the  wrakne^  of  the  neck 
of  the  femur  that  predisp(»ses  to  deformity  is  the  result  of  local 
d  isease ,  s  u  eh  as  si  i-ea  lied  I  oca  I 
rickets  or  locid  ustetnnalaeia. 

This  is,  how^ever,  simply  a  con-  ^^^^^^       / 

venient  hypothesis,  Otliers 
Ijelieve  the  deformity  to  Ix' 
symptomatic  of  late  ricket**, 
ahliongh  evidentv  of  general 
rhaciiitis  Is  almost  never  pres- 
ent in  the  ordinary  typt*  as  it 
ap|K»ars  in  later  childhood  and 
ad**leseiniee. 

Coxa  vara*  at  least  of  thr 
ordinarj^  iyf^%  niiiy  Ix*  classed 
«s  one  of  the  group  of  static 
deformities  of  the  lower  ex- 
trt^mity  caused  by  a  dispropor- 
tion l)etween  the  strengtii  of 
the  supfMjrting  structure  and 


i 

Bection  tjf  lh«^tjri|>(Tr  evtri»m>ty  of  a  nornifi 
the  burden  that  is  put  nmm  it.  femur  at  eJ«ht  yca^m  «jf  ii«c;  Aii«le  formiKi  by 
„„  ,  J.  the  ti&ok  with  ih©  abakfl   140  d«ier(!>e9.      In  the 

ihe    support     may    l>e   dlSprO-       nnrmul  auhjccl  the  u€*k  of  On-  femur  proiwl* 

nhfchtly  forwanl  ( TJ  tJei£rr«?«)  and  upward  to 
fuim  an  angle  wtlh  the  ^haft  of  nbtmt  125 
deffrpe?.  In  chiidhcMMi  this  angle  it  usualty 
sdniiewhat  greater,  and  kn  later  years  it  may  be 
9<]imewh&t  less  than  12">  degref>«»;  in  fact,  a 
variation  between  110  and  liOileirreeAuiay  bo 
within  the  normnJ  lunil.* 


ptjrtionately  weak,  Ijecause  of 
inherited  dt^licacy  of  structure; 
it  may  he  weakened  by  injur)' 
or  by  disease,  or  it  may  be  over- 
burtiened  by  weight  or  strain. 

Mechanical  Fredidposition  to  Defannity. — In  many  cases  the  [>re- 
di.spositit>n  to  tieforinify  is  the  result  of  a  lessened  angle  of  the 
femoral  neck.  This  slight  and  predisptjsing  depression,  which 
appears  to  be,  in  many  instances,  the  etfeet  of  early  rhaciiitis, 
becomes  exaggerated  to  deformity  tJuring  later  chiltihood  or 
adolescence*  In  this  sense — that  of  a  remote  result — coxa  vara 
may  be  classetl  as  one  of  the  rhachitic  deformities.     The  impor- 


nuinphrey«  Jour.  AJiat,  Phsra,  vol.  xxiii»  t».  230. 


552  ORTHOPEDIC  8URQER  Y 

tance  of  this  mechanical  factor  in  the  etiology  was  demonstrated 
to  me  by  the  investigation  of  a  number  of  cases  of  simple  frac- 
ture of  the  neck  of  the  femur  in  childhood.  In  these  cases  the 
neck  of  the  femur  was,  by  the  original  injury,  somewhat  depressed, 
and  although  immediate  functional  recovery  followed,  yet  in  a 
number  of  the  cases  progressive  deformity,  attended  by  the  symp- 
toms of  typical  coxa  vara,  resulted.  ITiis  could  be  explained 
only  on  the  theory  that  the  lessened  angle,  subjecting  the  part  to 
greater  strain,  was  the  predisposing  cause  of  the  later  disability. 
Other  factors  in  the  etiology  may  be  general  weakness,  incident 
to  rapid  growth,  direct  injury  (fracture),  and  the  strain  of  occu- 
pation.^ 

1  .  this  connection  it  may  be  stated  that  fracture  of  the  neck 
of  the  femur  in  childhood  may  cause  a  deformity  which  in  the 
absence  of  a  history  could  not  be  distinguished  from  the  ordinary 
form  of  coxa  vara,  of  which,  in  fact,  it  is  the  traumatic  form. 
(See  Fracture  of  the  Neck  of  the  Femur  and  Epiphyseal  Sepa- 
ration.) 

If  the  statistics  are  limited  to  the  class  in  which  the  deformity 
causes  distinct  symptoms  it  will  appear  very  decidedly  as  an 
affection  of  late  childhood  and  adolescence.  It  is  far  more  com- 
mon in  males  than  in  females  and  it  Ls  usually  unilateral,  facts  that 
would  seem  to  indicate  the  influence  of  strain  or  injury  in  inducing 
or  increasing  the  distortion. 

The  points  of  special  interest  in  72  personal  cases  may  be  sum- 
marized as  follows:  In  about  one-third  of  the  cases  there  was  a 
distinct  history  of  rhachitLs  in  infancy.  The  ages  of  the  patients 
were  as  follows: 

Adolescents,  twelve  to  seventeen 40 

La" er  chihUuxKl,  five  to  eleven 23 

Early  childhotMl,  lens  than  five 3 

Over  seventeen  year.s 6 

Total 72 

In  many  instances  the  symptoms  had  persisted  for  a  long  time, 
even  many  years,  before  the  patients  came  under  observation; 
but  taking  this  fact  into  account  it  may  be  stated  that  in  more 
than  half  the  cases  the  deformity  did  not  appear  until  adolescence 
and  that  at  least  three-fourths  of  the  patients  were  beyond  the  j^eriod 
of  early  childhood  when  the  ordinary  rhachitic  distortions  of  the 

1  Several  cases  of  conjcenital  coxa  vara  have  been  reported.  In  such  instances  the 
deformity  iM  often  one  of  many  distortions.  Depression  of  the  neck  of  the  femur  in  con- 
genital disUKtation  of  the  hip  has  been  mentioned  in  the  section  on  that  affection. 
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linilis  are  most  common,  46  of  the  patients  werc^  males,  20  were 
femnles.  Ixi  59  cases  the  deformity  wus  unilateral,  32  of  the  right 
antl  27  of  the  lc*ft  side;  in  13  it  was  bilateral.  In  the  majority  of  the 
cases  tlie  neek  of  the  femur  was  ilistorted  in  a  direction  haekward 
and  tlownwiml;  in  jxThaps  10  either  directly  downward  or  down- 
ward  and  forward.  Many  of  the  patients  were  observed  before 
the  j*-niy  was  available  for  diagnosis,  but  it  is  estimated  that  in 
ahnjut  one-fourth  of  the  ailolescent  eases  the  tiistortion  wasgR-atest 
in  the  vicinity  of  the  head  of  the  l>one  (epiphyseal  coxa  vara);  in 
the  others  the  neck  of  the  femur  as  a  whole  was  involved  (cervical 
coxa  vara). 

Symptoms.  1.  Medianical  Effects. — Tlie  character  of  the 
symptoms  may  be  explained  Ity  a  ch'scription  <^f  the  distortion  and 
of  its  direct  effects  upon  the  fmulion  of  the  joint.  When  die 
neck  of  the  femur  \s  depressed,  for  example,  to  a  right  angle  with 
the  shaft,  the  tnichanter  is  elevate*  1  to  a  correspmding  degree 
above  N^lat<jn*s  line,  and  forms  a  noticeable  projection  as  con- 
trasted with  tiie  normal  contour  (Fig.  357),  a  projection  that 
beainies  more  marked  when  the  thigh  Ls  flexed  and  adducted 
(Fig.  35G).  In  most  instjinces  the  neck  is  displaced  backward 
as  well  as  downward,  folli>wing  the  line  of  least  n:\sistance,  ami 
as  the  head  of  the  bone  n^mains  in  the  acetabulum  the  Inichanter 
is  thrown  forward  and  the  limb  is  rcitated  outward.  The  ability 
to  abduct  the  thigh  is  dependent  U[H>n  the  npward  inclination  of 
the  femoral  neck  (Fig,  195);  when,  therefore  this  inclination  is 
diminishetl  the  range  of  abduction  is  lessened,  in  pirt  by  the 
greater  tension  that  Ls  exertal  upon  tlie  lower  portion  of  the  cap- 
sule, in  part  by  the  direct  contact  of  the  rim  of  the  acetabulum 
with  the  neck  and  trt>chanter  (Fig.  354),  and  in  paii  by  the  adap- 
tive c*>ntractions  that  always  accompany  distortions  of  this 
character.  It  is  evident,  also,  that  the  deformity  of  the  neck 
backwanl  and  downwanl  changes  the  relation  of  the  acetabuhmi 
to  the  head  of  the  femur,  so  that  abduction  or  flexion  tends  to 
displace  it  from  its  socket.  Tims  the  range  of  abduction,  of 
inward  notation,  and  of  flexion  Is  limited,  while  that  of  addyctlon, 
outward  rotation,  and  extension  may  be  increased. 

There  is  actual  shortening  of  the  limb  depen<]ent  upon  the 
upwaal  displacement  of  the  sliaft  of  the  femur.  This  is  not  often 
more  than  an  inch  in  the  ortlinarj^  ty|>e  of  adolescent  defomn'ty, 
but  the  apparent  shortening,  caused  by  the  adduction  and  the 
accommodative  upward  tilting  of  the  pelvis,  may  be  extreme; 
from  twT>  to  three  inches  Ls  not  unc*i>mmon  (Fig.  357), 
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2.  Physical  Effects. — The  syinptonis  of  coxa  var^i  of  the  ordinan* 
type  are  di^mmfart,  awkwardness^  limp,  shortening^  atrophy, 
limiiafton  of  mot  urn  ^  dejormUy. 

Coxa  vara  i.s  a  nion*  disahhng  deformity  than  genu  vannn  or 
valgum,  arai  its  attendant  synipttjms  of  diiieoinfort,  weakncssi 
and  jmin  iin\  as  a  rale,  niort*  marked.  This  i.s  exphtiiied  hy  the 
fact  that  in  eoxa  vara  the  head  of  the  lH>ne  is  in  part  (tisplaced 
fn^m  the  aeetalvidnrn  (Fig,  355),  while  in  the  deformities  at  tlie 
knee  tlie  joint  surfaces  remain  in  praetieally  normal  relation  ttj 
one  ancjther. 

Fio.   364 


^kia^^Tun  of  coxa  vara;  defomiity  most  niurkeJ  iil  the  epiuKyj«cal  juuctiun.  This  illu»- 
irateM  the  meohankal  lunitatioD  of  ftbduction  caused  by  the  deformity,  and  the  ctmipon*wi- 
tory  tilting  of  the  pelvis.     The  palient  is  shown  in  Fig,  S37, 

The  symptoms  of  unilateral  cojra  i*ara  vary  with  the  degiTe 
and  with  the  t  hi  ration  uf  the  deformity.  The  patient  usually 
complains  of  sensations  of  stillness  and  weakness,  referred  to  the 
thigh*  These  are  mrrt*  noticeable  on  changing  fmm  a  position 
of  rest  to  one  of  activity,  and  at  times,  particularly  after  over- 
exertion, there  may  be  actual  pain.  By  far  the  most  important 
syniptou)  and  the  one  that  almost  always  induces  the  patient  to 
seek  treatment  is  the  limp.  This  limp,  accompanied,  as  it  usually 
is,  by  outward  rotation  of  the  f4>ot,  resembles  that  caused  by 
united  fnicture  of  the  neck  of  the  femur.  On  physical  exami- 
nation   the   actual   shortenings   explained    by   the  rlrvated    and 
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prominent  trochanter  and  the  peculiar  unequal  limitation  of  motion, 
will  make  the  diagnosis  clear.  In  some  instances  there  may  be 
a  marked  degree  of  muscular  spasm,  and  there  is  usually  mod- 
erate atrophy  of  the  muscles  of  the  thigh. 

Bilateral  Goxa  Vara. — If  the  deformity  is  bilateral  its  effect 
upon  the  gait  and  attitude  is  more  marked.  The  gait  is  extremely 
awkward,  resembling  somewhat  that  of  knock-knees,  for/Ctie 
limitation  of  abduction  forces  the  patient  to  sway  the  body  from 
side  to  side  in  order  that  the  knees  may  not  interfere;  and  if 
the  deformity  is  extreme  the  limbs  may  be  crossed  over  one  another, 

FiQ.  355 


Crosa-flcction  of  the  pelvia  and  the  deformed  femur.     A  scheme  to  show  the  effect  of  the 
deformity  in  limiting  abduction  of  the  limb.     The  dotte<l  outline  shows  the  normal  relation. 

SO  that  locomotion  may  be  difficult.  In  tlie  ordinary  form  of 
bilateral  coxa  vara  the  femoral  neck  on  each  side  Ls  displaced 
backward  as  well  as  downward,  and  as  tlie  head  of  the  femur 
remains  in  the  acetabulum  the  shaft  is  thrown  forward,  so  that 
tlie  trochanter  is  nearer  the  anterior  superior  spine  than  is  normal. 
This  displacement  of  the  support  lessens  the  inclination  of  the 
pelvis  and  consequently  the  normal  lumbar  lordosis.  Bilateral  coxa 
vara  is  not  infrequently  accompanied  by  other  deformities,  as, 
for  example,  knock-knee  or  flat-foot  (Fig.  358). 
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Other  Varieties  of  Goxa  Vara. — Far  less  often  the  neck  of 
the  femur  may  be  depressed  directly  downward  or  even  down- 
ward and  forward.  In  the  latter  instance  the  effect  of  the  de- 
formity upon  the  function  of  the  joint  is  somewhat  different 
from  that  of  the  ordinary  type.  Abduction  is  limited,  as  in  the 
common  form,  but  inward  rotation  replaces  outward  rotation, 
and  extension  is  limited  in  place  of  flexion.  This  type  of  deformity 
is  almost  always  bilateral.  It  is  accompanied,  usually,  by  slight 
permanent  flexion  of  the  thighs;  thus  the  lumbar  lordosis  is  exag- 
gerated; whereas,  in  the  ordinary  form  it  is  usually  lessened. 

This  description  applies  to  the  ordinary  types  of  the  deformity 
as  it  is  seen  in  later  childhood  and  in  adolescence.  It  undoubt- 
edly occurs  in  early  life,  but  it  is  masked  by  the  more  noticeable 
distortions  of  other  parts,  and  as  an  isolated  deformity  that  de- 
mands treatment  it  is  uncommon.  One  case  was  observed  by 
the  writer  in  a  rhachitic  child  two  and  one-half  years  of  age. 
The  symptoms,  though  slight,  were  typical,  and  the  diagnosis 
was  confirmed  by  a  Roentgen  picture.  In  other  cases  seen  in 
later  childhood,  the  history  of  more  or  less  discomfort  for  many 
years  seemed  to  indicate  that  the  deformity  was  caused  directly  by 
rhachitis,  and  as  has  been  stated  the  slighter  degrees  of  deformity, 
usually  bilateral,  may  be  demonstrated  on  careful  examination 
in  a  considerable  proportion  of  rhachitic  children,  particularly 
in  those  presenting  the  deformity  of  knock-knee. 

In  the  majority  of  cases  the  symptoms  begin  insidiously, 
although,  in  many  instances,  they  may  follow  injury  or  over- 
exertion. (See  Partial  Epiphyseal  Separation.)  If  the  affection 
begins  in  adolescence  and  is  untreated,  the  period  of  discomfort, 
during  which  the  depression  of  the  neck  may  be  assumed  to  be 
progressive,  is  from  two  to  four  years;  but  if  the  deformity  appears 
at  an  early  age,  the  symptoms,  though  remittent  in  character, 
may  continue  indefinitely.-  When  the  resistance  of  the  compressed 
bone  becomes  sufficient  to  ensure  stability  the  discomfort  ceases, 
and  the  disability  becomes  less  marked,  as  nature  accommodates 
the  mechanism  to  the  new  conditions. 

Diagnosis. — In  most  instances  diagnosis  may  be  easily  made, 
and  yet  coxa  vara  is  very  often  mistaken  for  hif  disease;  in  fact, 
we  are  indebted  to  this  mistake  for  most  of  the  specimens  of  the 
deformity  that  have  been  described.  The  essential  differences 
between  the  two  are  as  follows:  In  tuberculous  disease  of  the 
hip  the  motions  of  the  joint  are  limited  in  every  direction  by 
reflex  muscular  spasm,  and,  as  a  rule,  other  evidences  of  the 
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character  tjf  the  disease  are  apparent  Coxa  vara  is  a  simple 
deformity;  reflex  muscular  spasoi  is  absent,  except  during  exiieer- 
bations  doe  to  injurj^  or  overstniin,  and  mo%'enieut  is  not  limitej 
in  all  directions,  hut  only  in  aLduction,  flexion,  and  inward  rota- 


Fio.  355 


Fmu  357 


Otaok  VftTs,  ahowing  lUb  pruniincnt  trocb»nter. 


IlluftiratiT}*?  tho  Hlnntf  uf  the 
(ictlvis  and  the  apparent  sliart- 
i«ning  of  th«  lunb  in  uniliiterai 
>\  t  viirn.  Aetiml  shfTteningt 
h  ■  fMiirths  of  an  intih;  ii|"- 
tJiiicni  shorten  inert  two  nnd  a 
hftlf  inches.  This  dtsfomiity  of 
the  Bjjiphywsal  type  Wft»  ftr>- 
parenily  inducod  by  overexer- 
tion. (See  flkia^TRm.  Fir.  354  J 


tiun  wlien  the  deformity  is  of  the  tjrdinaiy  type.  Actual  shortening 
is  a  late  symptom  of  hip  disease,  wliile  it  is  present  from  the  ver\^ 
onset  of  coxa  vara.  It  is  a  shortening  explained  by  the  elevation 
of  the  trochanter  above  N^laton's  line,  while  such  elevationlin 
hip  disease  Ls  a  sign  of  destniction  either  of  the  head  of  the*  bone 
or  of  a  part  of  tlxe  acetabulum. 
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The  deformity  might  he  reiidily  mistiikon  for  mngenital  dido- 
cation  of  the  hip,  paiticularly  of  the  anterior  variety^  but  this 
would  Ix^  excluded  by  the  histor\%  sinee  coxa  vara  is  an  acquired 
deformity.  The  diagnosis  between  the  two  affections  may  be 
easily  made  on  the  pliysical  signis  alone.  In  congenital  disloca- 
tion^  if  the  thigh  be  flexed  and  addncted  to  its  extreme  limit,  the 
head  and  neek  of  the  displaced  bone  can  be  distinguished  beneath 
the  dLstended  tissues  of  the  buttock.  In  coxa  vara  nothing  but 
the  jjfaminent  trochanter  can  be  made  out  on  similar  manipulu- 
tif>n»  while  the  abnormal  moliility,  characteristic  of  the  dislocation, 

Fui.  358 


Otnihlck  C03UI  vara  of  advuuced  desrec,  Ahowiaic  tho  mvoluntikry  croswing  of 
tKe  iimbe  in  flexion, 

is  absent.  There  Ls^  liowever,  a  form  of  anterior  dislocation  in 
which  the  head  of  the  femur  has  a  secm*e  supixut  l>eneatli  ttie 
anterior  superior  spine  in  which  diagnosis  fmm  die  physical  signs 
alone  may  \k*  somewhat  mon^  difficult.  An  a:-ray  picture  will 
always  make  the  distinction  clear,  however, 

TreatmeEt — If  the  deformity  were  discovered  in  the  early  stage, 
one  might  liopc  to  check  its  progress  by  a  change  in  the  surnnind- 
ings  and  occupation  of  the  patient.  Standing,  particularly  in 
the  attitude  of  n*M,  which  throws  additional  weight  upon  the 
weakene*!  part,  should  be  avoided,  and  work  of  any  kind  tliat 
induces  the  familiar  symptoms  of  strain  should  l>e  discontinued. 
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permits  motion  at  the  knee,  maybe  used  (Fig.  252).  With  sup- 
port during  the  time  of  greatest  strain — that  is,  when  continuous 
walking  or  standing  may  be  acquired — combined  with  proper 
exercises  and  massage,  the  weak  part  may  become  sufficiently 
strong  to  perform  its  function  in  a  year  or  more,  but  supervision 
will  be  necessary  for  a  much  longer  time. 

Operatiye  Treatment.  Forcible  Abduction. — In  certain  instances 
particularly  those  cases  in  adolescence  in  which  the  symptoms 
have  advanced  rapidly,  it  may  be  inferred  that  the  bony  structure 
of  the  affected  neck  is  congested  and  softened.  One  may  attempt, 
therefore,  to  restore  the  angle  by  forcibly  abducting  the  thigh,  as 
in  the  treatment  of  fracture  or  epiphyseal  separation.  (See  page 
665.)  In  this  manceuvre  the  head  is  fixed  by  the  lower  portion 
of  the  capsule,  and  the  deformed  neck  is  forced  against  the  upper 
border  of  the  acetabulum  as  illustrated  in  the  diagrams  (Fig.  362). 
If  the  normal  range  of  abduction  can  be  restored,  one  may  infer 
that  the  deformity  has  been  corrected.  The  limb  should  then  be 
fixed  by  a  plaster  spica  bandage  in  this  attitude  of  extreme  abduc- 
tion for  two  months,  or  until  a  time  when  consolidation  in  the  new 
position  is  apparently  complete. 

A  support  should  be  used  for  a  time,  and  the  usual  treatment 
by  massage  and  exercise  should  be  carried  out  during  the  period 
of  convalescence. 

Linear  Osteotomy. — ^The  simplest  and  most  efficient  means  of 
overcoming  the  distortion  in  older  subjec^ts  is  linear  osteotomy  of 
the  shaft  of  the  femur  just  l)elow  the  trochanter  minor.  This 
may  be  performed  by  the  sulx'utaneous  method,  as  in  the  correc- 
tion of  the  deformity  of  hip  disease.  When  the  bone  has  been 
divided  the  shaft  is  rotated  inward  to  the  proper  degree,  and  it 
is  then  abducted  to  the  normal  limit;  in  this  attitude  a  plaster 
spica  bandage  is  applied  reaching  from  the  axilla  to  the  toes. 

If  the  deformity  is  bilateral  it  is  often  sufficient  to  operate  on 
the  limb  which  is  most  affected.  When  the  fracture  is  consolidated, 
massage,  exercises,  and  manipulation  are  employed,  as  has  been 
described.  It  may  be  assumed  that  the  increased  blood  supply 
necessitated  by  the  repair  of  the  injury  will  affei't  favorably  the 
weakened  bone  as  well.  The  final  result  in  several  cases,  in  which 
the  operation  was  performed  by  the  writer,  was  very  satisfactory. 

Gmieiform  Osteotomy. — In  younger  patients,  unless  the  outward 
rotation  is  marked,  the  deformity  should  be  remedied  by  remval 
of  a  cuneiform  section  of  bone  from  the  upper  extremity  of 
the  shaft  at  the  level   of  the  trochanter  minor   (Fig.  361).     In 
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childhood  the  neck  of  the  femur  is  short  and  the  strain  to  which 
it  is  likely  to  be  subjected  slight;  thus  operative  treatment  may 
be  indicated  as  a  prophylactic  measure.  In  fact,  one  should  treat 
this  deformity  at  the  hip  on  the  same  principles  as  the  similar 
distortions  at  the  knee.  Coxa  vara  cannot  be  rectified  by  mechan- 
ical treatment;  therefore,  unless  it  is  directly  contraindicated 
operative  intervention  should  be  advised. 

In  the  technique  of  this  procedure  there  are  several  points  of 
importance.  First,  the  restriction  of  alxiuction,  of  ligamentous 
or  muscular  origin,  must  be  overcome  by  vigorous  stretching  and 
massage  of  the  shortened  tissues  before  the  operation  on  the  bone, 
otherwise  it  will  l)e  difficult  to  bring  the  two  fragments  into  proper 
apposition.  An  incision  is  made  from  a  point  about  one  inch 
below  the  apex  of  the  trochanter  directly  downward  about  three 
inches  in  length.  The  bone  is  thoroughly  exposed  by  separating 
the  periosteum  from  the  site  of  operation.  The  base  of  the 
wedge  should  be  about  three-tjuarters  of  an  inch  in  breadth, 
directly  opposite  the  trochanter  minor;  the  upper  section  should 
be  practically  at  a  right  angle  with  the  shaft,  the  lower  being 
more  oblique  (Fig.  361,  2).  The  cortical  substance  on  the  inner 
aspect  of  the  bone  should  not  be  divided,  but,  reinforced  by  the 
cartilaginous  trochanter  minor,  should  serve  as  a  hinge  on  which 
the  shaft  of  the  femur  is  gently  forced  outward,  until  the  opening 
is  closed  by  the  apposition  of  the  fragments  after  the  upper  seg- 
ment has  been  fixed  by  contiict  with  the  margin  of  the  acetabulum 
(Fig.  361,  3);  thus  the  continuity  of  the  bone  is  preserved.  The 
limb  is  then  fixe<l  in  the  attitude  of  normal  abduction  by  means  of 
a  plaster  spica  bandage,  which  should  include  the  foot  also,  for 
about  eight  weeks,  or  until  the  union  is  firm.  When  the  limb  is 
brouglit  to  the  line  of  the  l)ody  the  neck  of  the  femur  is  restored 
to  its  proper  position  (Fig.  361,  4).  This  mechanical  method  of 
apposing  the  fragments  is  far  more  effective  than  any  system  of 
suture.  If  the  operation  is  carefully  conducted  there  can  be  no 
danger  of  disphicement,  and  in  this  there  is  a  manifest  advantage 
over  a  simple  osteotomy.  In  ordinary  cases  of  this  class,  accord- 
ing to  the  writer's  experience,  the  cure  is  absolute,  both  as  to 
.symptoms  and  to  function.  No  after-treatment  other  than  the 
support  of  a  short  Lorenz  spica  for  a  month  or  more  is  required. 

The  opportunity  for  treatment  of  coxa  vara  in  earliest  childhood 
is  rarely  offered.  It  is  usually  the  direct  result  of  rhachitis,  and 
in  the  early  stage  at  least  it  is  probably  accompanied  by  other 
rliachitic  distortions.     It  would   be  well,  therefore,  to  examine 
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the  hip-joints  of  rhachitic  children,  especially  those  who  present 
the  deformity  of  genu  valgum  with  reference  to  this  distortion. 

Fractore  of  the  Neck  of  the  Femur. 

Traumatic  Coxa  Vara. — Fracture  of  the  neck  of  the  femur  in 
childhood,  although  until  recently  unrecognized,  is  by  no  means 
an  uncommon  accident,  since  35  cases  have  come  under  the 
writer's  observation  during  the  past  16  years. 

Fio.  361 


1.  The  normal  femur.  2.  Deprew*ioD  of  the  neck  of  the  femur — coxa  vara.  X.  A  wedge  of 
bone  ha8  been  removed.  3.  Abduction  of  the  limb  firHt  fixes  the  upper  segment  by  contact 
with  the  rim  of  the  acetabulum,  then  closes  the  opening  in  the  bone.  4.  Replacement  of 
the  limb  after  union  is  completed  elevateH  the  neck  to  its  former  position. 

Fracture  of  the  neck  of  the  femur  in  childhood,  however,  differs 
markedly  in  its  symptoms  and  in  its  effects  from  that  in  later 
life.  Although  it  may  be  complete,  it  is  usually  partial,  what  may 
be  terme<l  the  "green  stick"  variety.  Thus,  the  immediate  effects 
of  the  injury  are  far  usually  less  disabling,  and  the  patient  is  often 
able  to  walk  shout  within  a  few  days  after  the  accident.  During 
the  period  of  repair  the  limp  and  attendant  discomfort  are  usually 
mistaken  for  symptoms  of  hip  disease. 

The  diagnosis  is  not  difficult.  There  is  a  history  of  injury, 
usually  a  fall  from  a  height  which  confined  the  patient  to  the 
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bed  for  several  days  or  weeks.  On  physical  examination  shorten- 
ing of  half  an  inch  to  an  inch  is  found,  explained  by  the  corre- 
sponding elevation  of  the  trochanter.  Motion  in  the  joint  is 
more  or  less  restrained  by  voluntary  and  involuntary  contrac- 
tion of  the  muscles,  but  this  restriction  is  much  more  marked  in 
flexion,  abduction,  and  inward  rotation  than  in  other  directions;  a 
limitation  explained  by  the  nature  of  the  displacement,  the  neck 
of  the  bone  having  been  forced  downward  and  backward. 

The  immediate  effect  of  the  injury  is,  as  has  been  stated,  less 
marked  than  in  the  adult,  but  the  deformity  often  tends  to  increase 


Fig.  362 


1.  Fracture  of  the  neck  of  the  femur.  2.  ReHtoratiou  of  the  normal  angle  by  forcible 
abduction.  3.  The  limb  in  normal  position.  4,  5,  and  6  illustrate  aeparation  of  the 
epii)h>>is  of  the  hea«l  of  the  femur  treated  by  the  same  method. 

in  later  yeurs,  l)ecause  the  right-angled  relation  of  the  neck  to  the 
shaft  exjKxscs  it  to  greater  strain.  In  a  number  of  the  patients 
examined  several  years  after  the  injury  there  was  an  increase 
of  the  actual  shortening  combined  with  permanent  adduction. 
At  this  time  the  deformity  could  not  have  been  distinguished, 
except  for  the  history,  from  the  ordinary  coxa  vara  of  a  rather 
extreme  degree. 

Treatment. — If  the  diagnosis  is  made  immediately  or  before 
consolidation  is  complete,  one  should  attempt  to  replace  the  neck 
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in  its  proper  relation  with  the  shaft  in  onler  to  restore  normal 
function  and  to  prevent  subsequent  disability.  This  may  be 
accomplished  by  forcing  the  limb  to  the  limit  of  normal  abduction, 
under  anaesthesia,  thus  utilizing  the  fulcrum  of  the  upper  border 
of  the  acetabulum  to  restore  the  normal  angle  of  the  neck.  In 
this  position  a  plaster  bandage,  reaching  from  the  axilla  to  the 
toes,  should  be  applied  (Fig.  365). 

After  consolidation  of  the  fracture  a  hip  splint  or  Lorenz  spica 
may  be  used  for  several  months  or  until  complete  repair  has 
taken  place.  Massage  and  forcible  manipulation,  if  Umitation  of 
motion  remains,  combined  with  the  avoidance  of  overstrain,  should 
restore  function  and  prevent  the  increase  of  the  deformity. 

After  consolidation  the  untreated  fracture  is  practically  a  form 
of  coxa  vara.  In  such  cases  the  neck  of  the  femur  should  be 
replaced  in  its  normal  position  by  the  removal  of  a  sufficient  wedge 
of  bone  from  the  base  of  the  trochanter  as  described  under  the 
treatment  of  simple  coxa  vara  (Fig.  361). 

Tranxnatic  Separation  of  the  Epiphjrsis  of  the  Head  of  the  Femur. — 
As  has  been  stated,  in  traumatic  depression  of  the  neck  of  the 
femur  the  fracture  is  usually  at  about  the  centre  of  the  neck, 
which  in  childhood  is  but  little  more  than  an  inch  in  length. 
In  other  instances  the  head  of  the  femur  may  be  partially  or 
completely  separated  at  or  near  the  epiphyseal  line.  This  dis- 
junction is  more  likely  to  occur  in  adolescence  and  particularly 
in  subjects  suffering  from  coxa  vara  in  the  early  stage.  Thus 
sudden  disability,  following  slight  injury,  in  an  adolescent  who 
has  complained  of  discomfort  and  limp  for  some  time  before, 
and  who  presents  on  examination  the  signs  of  depression  of  the 
neck  of  the  femur,  should  suggest  this  accident;  but  the  exact 
diagnosis  can  l)e  established  only  by  a  Roentgen  picture  or  by 
operation.* 

The  treatment  is  similar  to  that  of  fracture,  but  the  functional 
(lerangcunent  of  the  joint  is  likely  to  l)e  greater  for  the  rejison  that 
the  articulating  surface  of  the  head  of  the  femur  is  involved.'  If 
disturbance  of  function  is  due  directly  to  the  deformity  the  joint 
should  be  opened  by  the  anterolateral  incision.  The  partly  dis- 
placed heiwl  may  then  be  completely  separated  by  a  thin  chisel 
and  replaced  in  projxir  position,  or,  if  the  deformity  is  slight, 
the  irregularities  that  interfere  with  motion  may  be  removed. 

>  SprenRcl.  Archiv  f.  klin.  Chir..  1898.  H.  xlvii..  S.  805.   Clarke,  Lancet.  October  27. 1900. 
-  Whitman,  Mc<lioal  Record,  July  25,  1893;  Annals    of  Surgery.  June,  1897.  February, 
1899,  and  November,  1902. 
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Partial  Epiphyseal  Separation  in  Adolescence. — As  has  been  sug- 
gested, slight  injury  may,  under  favoring  conditions,  rupture  the 
periosteum  and  the  cortical  substance  at  the  junction  of  the 
epiphysis  and  the  neck  of  the  femur,  and  under  the  strain  of  use 
the  head  of  the  bone  may  be  slowly  depressed,  the  final  result 
being  the  epiphyseal  type  of  coxa  vara  that  has  been  described. 
The  symptoms  of  this  variety  of  deformity,  which  is  practically 
limited  to  adolescence,  resemble  those  of  ordinary  coxa  vara, 
except  that  they  are  more  marked  and  more  disabling. 

In  other  cases  the  displacement  may  be  greater  or  practically 
complete,  in  which  case  the  disability  is  immediate,  although  the 
traumatism  was  apparently  very  slight.  This  accident  under  these 
conditions  is  very  unusual  in  healthy  children.  Particular  atten- 
tion is  called  to  this  point,  as  the  two  classes  of  cases  are 
usually  confounded,  traumatic  depression  of  the  neck  of  the 
femur  being  classed,  as  a  rule,  as  epiphyseal  separation.*  The 
treatment  has  l^een  described  in  the  preceding  section. 

Fracture  of  the  Neck  of  the  Femur  in  Adult  Life. — ^The  treatment 
by  forcible  abduction  and  fixation  recommendeil  for  incomplete 
fracture  of  the  neck  of  the  femur  or  epiphyseal  separation  in 
childhood,  with  the  aim  of  restoring  symmetry,  applies  also  to  the 
so-called  impacted  fracture  in  older  subjects. 

The  patient  having  been  anaesthetized  is  placed  upon  a  box  of 
sufficient  size,  about  seven  inches  in  height,  the  pelvis  resting  on  a 
sacral  support  and  the  extended  limbs  held  by  assistants.  That  on 
the  sound  side  is  then  abducted  to  the  normal  limit  to  demonstrate 
the  range  and  to  fix  the  pelvis.  That  on  the  injured  side  is 
then  under  traction  slowly  abducted,  the  surgeon  supporting 
the  joint  with  his  hands  and  pressing  the  trochanter  gently  down- 
ward. The  limitation  of  abduction,  caused  by  contact  of  the 
neck  with  the  deformed  border  of  the  acetabulum,  is  recognized, 
but  it  is  easily  overcome.  When  the  limit  of  normal  abduction  is 
rea(*hed  it  may  be  inferred  that  the  proper  relation  between  the 
neck  and  shaft  of  the  femur  has  been  restored.  The  limb  is  then 
securely  fixed  in  this  attitude  by  a  long  plaster  spica  until  repair 
is  sufficiently  advanced  (Fig.  365). 

If  the  fracture  is  complete  the  same  treatment  is  adopted  with 
the  following  modification.  The  patient  lying  in  the  position 
described  with  the  sound  limb  alxlucted  the  disjibled  member 
is  flexed  to  disengage  folds  of  capsule  that  may  have  fallen  between 

>  Whitman,  Med.  News.  September  24.  1904. 
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iinpuotcHl  fnK>ture  of  th«»  neck  of  the  rizhf  fetDUr,  illufilrittinR  ihe  reduction  of  ihi^  (ii'fur- 
mity  by  iJirert  tractioti  itnii  abKluctian.  The  ofnerator  supports  tbc  iuinl.  The  loft  limb 
ia  ahJuercN.I  lu  imUcate  th^  normal  raime,  which  vnries  in  differvnt  #ubitwN,  uud  to  (irevmil 
iJUitig  of  the  Mfilviit, 


A*  Cwinitlt'U*  fniueltjre  of  the  ueok  of  the  fiimur,  tllu«t rating  the  influence  of  thf*  muM^le^ 
in  incrotuwiinK  thp  diM|4ucrnieii(.  b.  LVminW'le  fracture,  after  rtiHhictiori  itnd  f'uiill(Ui  in  the 
pontliou  of  uljdurtii>ii,  illuHtrntinff  th©  s-rcurily  uAHUr«>tl  by  th©  dir»»frl  roiilnet  tif  the  lrf»- 
c^uinl^r  with  the*  i^iilo  of  ih<»  pfKnw;  hIh*^  the  tetitoinn  on  the  cTH^flUi**  «od  the  removal  nf  fh<* 
d«forininK  tnthienr^  ni  the  niii.<icle;4. 


CONGENITAL  DISLOCATION  OF  HIP  AND  COXA   VARA     567 

the  frjignients.  It  is  then  extentled  anil  rotated  to  the  nortiial 
attitiMie  and  under  traction  ami  connteT-traction  the  shortening 
is  completely  overcome,  a5  demonstrate*!  by  measureTneiit.  The 
linih  is  then  slowly  alMlueteii  Iw  tfie  assistant  wliile  the  surgeon 
sup[M>rting  the  joint  pushes  the  thigh  upward  from  befieath  to 
force  the  two  fragments  against  the  anterior  part  of  the  capsule. 
When  the  limit  of  ahdyrtinn  lias  l>een  reache<l  the  ea|)sule  will 
i>e  tense,  thus  directing  the  fragnieuts  toward  one  auother,  the 
trochanter  will  l»e  apposed  to  the  side  of  tlie  pelvis,  thus  preventing 
upward  displacement  and  the  tension  of  the  muscles,  which  favors 


Fit).  365 


The  tuiiji  sfiicu  as   ;t|>t>lied  for  tUe   tresittuciit  of    fracture  of  thq  neck  of  the  foinur  in  the 
luldlt  at  Jill  ufiifle  of  abiluclion  of  45  degree^ 

(Icformitv,  will  he  completely  relaxeti.  A  plaster  spica  is  then 
appIietJ^as  in  the  pre<^e*ling  instance.     In  the  after-treatnient  the 

supp>rt  of  a  modittefl  hip  splint  (Fig.  252)  is  desiraljle,  and  func- 
tional recovery  will  \w  hastened  by  massage  and  l>y  appropriate 
pressure  and  active  exercises. 

One  often  encounters  cases  in  which  the  tlisafnlity  persists  after 
fracture  of  the  neck  of  the  femur — a  disability  ilue  in  great  part 
to  flexion  anfl  adduction  deformity.  Such  deformity  may  1>p,  in 
many  instimces,  re<!ii(T<t  by  moderate  force.  If,  as  is  often  the 
case,  the  fracture  has  faih^l  to  unite  and  the  open  operation    is 
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impracticable  the  upper  extremity  of  the  femur  may  be  forced 
forward  beneath  the  anterior  superior  spine  and  the  limb  may  be 
fixed  in  an  attitude  of  abduction  and  extension  by  a  short  spica, 
as  originally  suggested  by  Lorenz.' 

Ooxa  Valga. 

Coxa  valga  is  a  term  used  to  signify  an  abnormal  elevation  of 
the  neck  of  the  femur  in  its  relation  to  the  shaft,  in  contrast  to 
coxa  vara,  an  abnormal  depression.  This  deformity  is  sometimes 
observed  in  Wmhs  which  have  never  supported  weight.  It  is  a 
possible  result  of  injury  also.  It  is  of  no  particular  importance 
from  the  orthopedic  standpoint. 

1  The  author's  method  of  treating  fracture  of  the  neck  of  the  femur  is  described  in 
detail  in  the  Amer.  Jour,  of  Med.  Sol..  July.  1005.  The  Medical  Record.  March  10.  1004. 
The  Therapeutic  Gazette.  May,  1006. 


CHAPTER  XVI. 

DEFORMITIES  OF  THE  BONES  OF  THE  LOWER  EXTREMITY. 

Of  the  distortions  of  the  lower  extremity  bow-leg  and  Ipiock- 
knee  are  by  far  the  most  common,  comprising  about  15  per  cent, 
of  the  total  cases  in  orthopedic  clinics.  Of  the  two,  bow-leg  is 
the  more  frequent  in  all  tables  of  statistics,  and  it  is  probable 
that  the  proportion  of  bow-leg  to  knock-knee  is  much  larger  than 
would  appear  from  the  hospital  recortls;  for  genu  valgum  is 
generally  recognized  as  a  serious  deformity,  while  bow-leg  is 
known  to  be  of  little  consequence  except  from  the  aesthetic  stand- 
point, so  that  its  rectification  is  more  often  trusted  to  the  power 
of  nature. 

Both  deformities  appear  to  be  more  common  in  male  than  in 
female  children — a  fact  explained,  perhaps,  by  the  greater  weight 
and  the  greater  susceptibility  of  the  fonner.  But  here,  again, 
statistics  may  be  influenced  somewhat  by  the  fact  that  bow-leg 
is  considered  to  be  of  more  consequence  to  the  boy  than  to  the 
girl,  because  of  the  concealment  that  the  skirts  will  ensure  if  the 
distortion  is  not  outgrown  in  childhood. 

Statistics. — The  relative  frequency  of  the  two  deformities  may 
be  indicated  by  the  statistics  of  the  IIosf)ital  for  Ruptured 
and  Crippled  for  a  period  of  15  years,  1899-1904.  During  this 
time  8760  cases  were  recorded,  6741  cases  of  bow-leg  (65.5  per 
cent.),  3019  of  knock-knee  (34.5  per  cent.).  Of  the  5741  cases 
of  bow-leg  3401  were  in  males  (59  per  cent.)  and  2340  were 
in  females  (41  per  cent.).  The  3019  cases  of  knock-knee  were 
more  evenly  divided  between  the  sexes,  1601  being  in  males 
(50.04  per  cent.)  and  1409  in  females  (49.06  per  cent.). 

It  will  be  noted  that  94  of  the  cases  of  genu  valgum  were  in 
patients  over  fourteen  years  of  age,  as  compared  with  78  cases 
of  adolescent  or  adult  bow-leg.  The  writer's  personal  expe- 
rience in  the  clinic  enables  him  to  state  that  a  large  proportion  of 
the  cases  of  genu  valgum  actually  developed  or  increased  to  an 
extent  demanding  treatment  during  adolescence,  while  most 
of  the  cases  of  bow-leg  deformity  in  patients  more  than  fourteen 
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years  of  age  had  existed  since  early  childhood  or  were  the  result 
of  injury  or  disease. 

The  Etiology  of  Oenu  Valgum,  Oenu  Varum,  and  of  Other 
Distortions  of  the  Bones  of  the  Lower  Extremity. — ^The  com- 
mon predisposing  cause  of  simple  deformities  and  disabilities  of 
the  lower  extremities — ^in  other  words,  those  not  caused  by  local 
injury  or  local  disease — ^is  the  erect  posture,  when  for  any  reason 
the  bones  and  the  joints  are  unequal  to  the  strain  of  locomotion 
and  to  the  task  of  sustaining  the  weight  of  the  body. 

Time  of  Onset. — At  two  periods  of  life  the  deformities  under 
consideration  most  often  develop.  The  first  is  in  early  childhood, 
when  the  upright  posture  is  first  assumed;  the  second  is  in  adoles- 
cence, when  the  rapid  growth  and  other  changes  incident  to  this 
period  may  lessen  the  stability  of  the  supporting  structures,  and 
when  the  strain  of  laborious  occupation  may  be  added  to  that  of 
the  increasing  weight  of  the  body. 

The  deformities  of  adolescence  are,  however,  relatively  insig- 
nificant in  number  compared  with  those  of  early  childhood,  for  in 
childhood  inherited  weakness  or  weakness  that  is  the  direct 
result  of  malnutrition  at  once  develops  into  deformity  under  the 
strain  of  standing  and  walking.  Thus,  as  a  rule,  the  deformities 
.under  consideration  first  attract  attention  soon  after  the  child 
begins  to  walk.  If  the  deformities  are  severe  the  body  usually 
presents  the  evidences  of  general  rhachitis;  in  other  instances  the 
distortion  of  the  legs  is  almost  the  only  sign  of  its  presence,  and 
in  a  certain  number  there  may  be  no  evidence  whatever  of  malnu- 
trition or  disease. 

Predisposition  to  Deformity. — It  is  not  always  easy  to  explain  why 
weak  legs  bend  in  one  way  rather  than  in  another.  In  many 
instances  it  may  be  assumed  that  a  slight  degree  of  deformity  is 
present  before  the  child  begins  to  walk.  For  example,  a  slight  out- 
ward bowing  of  the  legs  is  not  uncommon  in  early  infancy,  and  the 
use  of  heavy  diapers  might  favor  an  increase  of  the  distortion. 
Knock-knee  may  be  induced,  apparently,  by  holding  the  infant 
on  the  arm  with  the  knees  pressed  against  the  chest,  and  certain 
cases  of  knock-knee  and  bow-leg  combined  appear  to  be  caused 
directly  by  this  manner  of  carrying  the  infant  habitually  upon 
one  arm. 

The  legs  of  rhachitic  children  who  have  never  walked  are  often 
somewhat  distorted  and  in  many  instances  this  may  \ye  explained 
by  the  hal)itual  ix)stures  (Fig.  366). 

A  moderate  ilegree  of  bow-leg  is  not  infrequently  seen  in  vigorous 
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infants  who  stantl  and  walk  at  an  early  a^.  Asitle  frtmi  tlie 
i I etei'Ti lining  curve  in  the  l)one  that  may  i>e  |»rest^nt  l>eft>re  the 
chile  1  begiiLs  to  walk,  this  pretlisposkion  tenvard  Ixjw-leg  may 
l>e  explained,  perhaps,  by  the  fact  that  young  infants  often  separate 
the  feet  widely  in  walking,  an«l  the  swaying  of  the  body  from  sjile 
to  side  may  teml  to  beml  tin*  legs  outwarfl.  In  weaker  or  less 
\igorons  children  a  slight  dcgit^e  of  knrR'k-knee  is  not  nnctniimon, 
jiKiiicc«4l  more  directly  by  weakness  or  inactivity  of  the  ninstles, 


As" 


Habitual  ptMhirr^ 


vliolouiy   of  rhacthdir;  bow- 


as  a  result  of  which  the  child  st:uids  with  the  knees  somewhnt 
Hexetl  ami  pressed  together,  wfdle  the  feet  an*  separatetl  and 
everted],  an  exaggeratif>n  uf  the  so-called  attitude  of  re,st. 

Bow-leg  is  not  uncommon  in  lutult  life,  and  it  is  popularly 
asijcxnate<l  with  strength  and  activity.  Undoubtedly  the  attitudes 
of  activity  would  tend  to  induce  bow-leg  rather  than  knock- 
knee,  so  that  this  traflition  may  have  a  foundation  r»f  truth.  It 
iis  sai<l  to  b*'  rommun  among  those  wlio  ri«le  constantly,  and  it 
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may  be  a  direct  result  of  injury  or  disease  of  the  knee-joint,  but 
it  may  be  stated  that  well-marked  bow-leg  in  an  adult  has  almost 
always  existed  since  childhood.  This  statement  cannot  be  made 
of  genu  valgum,  since  it  may  develop  or  increase  during  ado- 
lescence or  even  in  adult  life.  The  predisposing  cause  is  weak- 
ness or  overstrain,  and,  as  has  been  stated,  in  the  popular  mind 
the  deformity  is  characteristic  of  weakness. 

The  Attitude  of  Rest. — Grenu  valgum  is  an  exaggeration  of 
what  is  known  as  the  attitude  of  rest  or  relaxation,  in  which  the 
weight  of  the  body  is  thrown  in  great  part  upon  the  ligaments  of 
the  three  joints  of  the  lower  extremity.  In  the  attitude  of  rest 
the  pelvis  is  tilted  forward,  the  femora  are  rotated  inward  upon  the 
tibifie,  and  the  feet  are  separated  and  everted,  so  that  the  greatest 
strain  falls  upon  the  inner  side  of  the  knees  and  of  the  feet.  Thus, 
what  is  known  as  flat-foot  is  often  combined  with  knock-knee. 
Knock-knee  may  cause  flat-foot,  but  more  often  the  flat-foot 
may  induce  knock-knee,  or  both  may  be  the  effect  of  the  same 
general  cause.  Grenu  valgum,  in  the  slighter  degree  at  least, 
may  be  induced  directly  by  improper  attitudes;  but  the  attitudes 
are,  as  a  rule,  the  result  of  overwork  to  which  the  mechanism  is 
subjected;  thus  the  knock-knee  of  adolescence  is  so  common 
among  the  bakers  of  Vienna  that  *'  baker's  knee"  is  there  synony- 
mous with  genu  valgum. 

Gfenu  valgum  may  be  secondary  to  distortion  elsewhere.  For 
example,  compensatory  knock-knee  is  usually  combined  with 
extreme  adduction  of  the  thigh;  it  may  be  the  result  of  the  in- 
activity necessitated  by  the  treatment  of  hip  disease;  it  may  l^e 
a  direct  result  of  injury,  and  it  is  sometimes  an  accompaniment 
of  osteomyeHtis  or  osteoperiostitis  of  the  tibia,  which  causes  an 
overgrowth  and  abnormal  lengthening  of  the  leg.  These  are, 
however,  exceptional  cases  that  should  not  be  classed  with  the 
ordinary  deformity. 

The  Outgrowth  of  Deformity. — In  considering  the  treatment  of 
the  simple  static  deformities  of  the  lower  extremity,  which  are 
usually  the  result  of  a  temponu^y  weakness  of  structure,  one  must 
first  answer  the  question,  "Will  not  the  child  outgrow  it?"  This 
belief  in  the  s{K)ntaneous  cure  of  deformity  is  very  strong, 
not  only  among  the  laity,  but  among  physicians  as  well;  and  it 
rests  upon  the  common  observation  that  crooked  legs  become 
straight,  or  at  lea^t  less  deformed,  with  the  growth  of  the  child. 
In  fmt,  if  one  were  to  judge  from  the  general  observation  of  the 
effect  of  growth  upon  the  deformities  of  this  class,  or  even  from 
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the  tracings  of  the  legs  of  rhachitic  children  taken  from  year  to 
year,  one  might  conclude  that  all  deformities  of  this  class  might 
be  safely  left  to  themselves.  As  an  illustration  of  positive  evi- 
dence on  the  subject,  the  observations  of  Kamps*  on  32  cases  of 
rhachitic  distortion  of  the  lower  extremity  may  be  cited.  Four 
and  one-half  years  after  the  cases  were  first  seen  and  recorded 
examination  showed  that  75  per  cent,  were  cured,  15.3  per  cent, 
improved,  while  9.7  per  cent,  were  unimproved.  His  conclu- 
sions are  that  such  deformities  do  not,  as  a  rule,  require  special 
treatment  in  early  childhood,  but  that  after  the  age  of  six  years 
the  prognosis  for  spontaneous  cure  is  unfavorable. 

Veit^  photographed  a  number  of  rhachitic  children  seen  in  the 
surgical  clinic  of  the  University  of  Berlin,  and  after  a  lapse  of 
two  or  three  years  made  another  series  of  photographs  of  the 
same  patients,  who  had  meanwhile  received  no  treatment.  His 
conclusions  are  similar  to  those  of  Kamps,  namely,  that  surgical 
treatment  is  not  required  for  deformity  of  this  character  in  chil- 
dren less  than  six  years  of  age.  In  two  classes  of  cases,  however, 
the  prognosis  for  spontaneous  cure  is  not  favorable,  those  in 
which  the  growth  has  been  checked  by  the  rhachitic  process,  and 
in  certain  cases  of  extreme  bow-leg,  "O"  legs  (Fig.  367). 

The  rectifying  force  of  nature  acts  in  two  ways.  Assuming 
that  the  deformity  reached  its  limit  during  the  period  of  original 
weakness,  it  must,  of  course,  become  relatively  less  as  the  body 
increases  in  length  and  size.  In  fact,  the  outgrowth  of  deformity 
has  a  direct  relation  to  the  rapidity  of  growth  during  the 
early  years  of  childhood.  It  must  be  borne  in  mind  also  that 
not  infrequently  rhachitic  bones  are  bent  in  two  or  more  direc- 
tions so  that  knock-knee  and  bow-leg  may  be  combined  in  the 
same  person.  One  may,  therefore,  outgrow  the  bow-leg  while 
the  knock-knee  persists  or  in  time  becomes  less  noticeable.  The 
second  manifestation  of  the  power  of  nature  is  more  positive. 
It  may  be  assumed  that  when  the  deformity  is  progressive  all  the 
tissues  are  affected  by  the  weakness;  consequently  the  attitudes 
of  the  child  are  those  that  can  be  most  easily  assumed  under  the 
abnormal  conditions.  But  when  the  primary  cause  of  the  weak- 
ness, in  most  instances  rhachitis,  is  no  longer  operative,  the  muscles 
take  on  new  activity  and  vigor,  and  the  actions  and  attitudes, 
in  spite  of  the  deformity,  become  approximately  normal.  ITien, 
according  to  Wolff's  law  of  transformation,  the  internal  structure 

1  Beitrilgo  rur  klin.  Chir.,  B.  xiv.,  H.  1. 
»  Archiv  f.  klin  Chir.,  B.  1.,  S.  130. 
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Vui.  367 


of  the  iiHct'ttM!  bone.s  Uegins  to  change  to  iiccoinnKxlate  itself  to 
{\w  \w\\  conditions  of  weight  ant  I  strain  iiidueerl  by  the  change 
in  action  ami  attitndc;  ami  to  tliLs  rearrangeiucnt  of  the  internal 
strncture  tlie  cxtcniai  sliapc  of  the  iKUies  mu,st  tx>nforin  in  a  gradual 
growth  towiird  the  niirmal  contour. 

On  this  thcf>ry  it  is  easily  explained  hf)W  the  natural  outdoor 
life  of  the  country  ha^  long  been  cclcl>rattHi  a.s  an  effective  treat- 
ment fur  this  class  of  deformity.  But  it  l>y  no  ruean^  follows 
that  cleforniity  is  always  outt^rown  even  under  favorable  condi- 
tions.    Improper  attitudes  tliat   favor  and  cause  <iefonnity  are 

often  observed  among  those  who 
are  free  from  weakness  and  dis- 
ability and  from  the  influences 
of  unfavorable  surroundings  ; 
and  sut  h  attitudes  are,  of  course, 
ninre  likely  to  persist  in  those 
who  were  once  oliliged  to  assume 
them  l)ei:-ause  of  weakness  and 
defornnty.  Again  the  weakness 
of  structure  or  function  may  l>e 
an  inheriteil  pectdiarity^or  it  may 
be  intluced  by  iliseiLse  or  by  im- 
[jropeT  surroundings,  infineuces 
that  may  continue  for  many 
yt^ars  and  thus  serve  to  check  the 
natural  tcnclcocy  toward  ciu'e. 
The  obsen^ations  on  the  out- 
growth of  deformity  have  licen 
confirml,  ils  a  rule,  to  the  [jeriocj 
of  chilflhood,aud  mostoften  they 
h{ive  l>eeu  made  with  reference 
to  ilic  more  serious  gravies  of  distortion,  which  arc  tlie  direct  result 
of  rhachitis.  It  must  be  borne  in  mind,  however,  that  the  true 
significance  of  these  riefonnitics  in  tlie  adult  must  l>c  judgeil  from 
tlie  a^sthctic  rather  than  from  the  medical  jmintof  vicw,antlallhougfi 
the  extreme  degrees  of  lM>w-leg  anrl  knot  k-knee  are  relatively  ran 
yet  in  the  minor  grade  l>oth  ileformities  are  very  common  in  adult 
males  and  in  all  prt)bability  in  adult  females  also. 

In  ISS7  the  writer*  ootcil  among  200i*  ailult  male^  observeti 
on  the  streets  of  Boston,  4CH)  cases  of  bow-leg  and  32  eases  of 
knock-knee.     One  may  assume,  then,  that  the  legs  of  alKiut  onr* 


A  type  of  ileforrnity  in  whicb  the  protrnoflis 
a«  regardr.  outffrrjwth  is  bml. 


>  New  Vork  Meatcail  Ueccini.  July  m,  imi. 
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arlult  male  in  five  deviate  more  or  le.ss  from  the  tine  of  symmetry — 
a  eoiiclusion  \\u%i  has  l>een  (■r)nfiniie(l  liy  many  sub,seqiieot  nbservu- 
tioas.  It  may  \w  admitteil  that  a  eertain  numUer  of  the  (h^tortions 
under  eon^ideration  are  acquired  during  iukilescenee,  hut  it  is 
prol»ahle  that  the  greater  numlier  of  those  that  may  be  note*!  in 
walkers  ujxjn  the  streets  repre.sent  the  incomplete  outgrowth  of  a 
deformity  of  childht^JOLL 

The  statement  is  often  made  tliat  the^e  distortions  of  the  legs 
are  common  in  childh<>od  but  rare  in  adult  life.      Just  what  the 


Yin.   368 


\ 


Extreme  d«formitie»,  th©  result  aA  infttntilrrrhiirhilis.     The  left  W^  furmn  pruQiically 
ft  ri«rht  Angle  with  \\ivi  ihiich.  (8ee  Fig.  372), 

projK)rtian  may  be  in  chiUihood  it  is  imp>ssible  to  say,  l)nt  it  is 
not  likely  to  be  greater  than  one  in  five.  One  mn,st  conclude 
that  statistics,  on  wliich  such  statements  are  basab  have  l>een 
made  up  from  the  records  of  hospitals  wliere  it  is  extremely  uncom- 
mon for  an  adult  to  apply  for  the  treatment  of  bcjw-leg,  to  which 
he  has  lie^'ome  accustomed  since  childhood,  unless  the  deformity 
is  extreme  or  is  attended  by  pain« 
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Granting  that  the  power  of  nature  is  quite  sufficient  to  modify 
or  to  cure  even  the  more  extreme  distortions  of  childhood,  still 
it  is  evident  that  this  natural  force  is  often  ineflPective  in  com- 
pleting the  cure.  Therefore,  in  doubtful  cases  at  least,  one  should 
lend  assistance  in  that  class  of  patients  likely  to  appreciate  the 
advantage  of  synmietry  over  deformity,  even  though  it  be  unat- 
tended by  discomfort  or  disability. 


Genu  Valgum. 

Synonyms. — Knock-knee,  in-knee. 

In  the  erect  posture  the  thighs,  whose  upper  extremities  are 
separated  by  the  pelvis  and  by  the  projecting  femoral  necks. 


Fig.  369 


Fio.370 


Female.  Male. 

The  normal  iuclinaiion  of  the  femora.    (PfeifFer.) 

incline  slightly  inward  to  the  knees,  forming  an  angle  at  the 
knee,  opening  outward,  of  about  172  degrees.  This  angle  varies 
with  the  breadth  of  the  pelvis,  and  it  is,  therefore,  less  in  adult 
females  than  in  males  (Figs.  369  and  370).  The  internal  condyle 
of  the  femur  is  slightly  longer  than  the  external;  thus  the  inclina- 
tion of  the  femur  is  compensated  and  the  plane  of  the  knee-joint 
is  horizontal. 

When  the  inward  projection  of  the  knees  is  increased  to  a 
noticeable  degree  the  tibiae  are  no  longer  perpendicular;  their 
upper  extremities  incline  inward  so  that  in  the  erect  posture 
the  feet  are  separated  when  the  knees  are  in  contact  (Fig.  371). 
In  the  slighter  grades  of  knock-knee,  which  are  due  in  great  degree 
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to  laxity  of  the  ligaments,  the  deformity  is  apparent  only  when 
the  weight  of  the  Ixnly  is  borne,  but  in  more  marked  cases,  although 
the  ilistortuHi  is  inerease^l  by  the  weight  of  the  body,  it  cannot 
be  overcome  when  this  15*  removed,  because  it  depends  upon 
actual  changes  in  the  shape  of  the  bones  themselves. 

As  has  been  stattnl,  the  normal  inwiird  inclination  of  the  femur 
is  compf^nsated  by  the  greater  length  of  the  internal  conttyle,  and 


Fto.   371 


Adolescent  knock-lvciec,     iiciuruiiiy  luoial  miirWeil  iu  the  Libtap,^     (Be«  Fig^  374.) 

in  tlie  deformity  of  knock-knee  the  plane  of  the  knee-joint  is 
still  preserved  by  an  apparent  elongation  of  the  inner  condyle. 
Formerly  it  was  supposed  that  there  was  an  actual  overgrowth 
of  this  part  of  the  epiphysis  which  caused  the  deformity,  but  the 
observations  of  Mikulicz  and  Macewen  have  shown  that  this 
apparent  lengthening  is  in  reality  due  in  great  part  to  a  deformity 
of  the  lower  extremity  of  the  shaft  of  the  femur,  which  h  so  bent 
that  the  epiphyseal  line  has  an  increased  obliquitv.     And  the 

37 
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hypothesis  that  bone  grows  more  rapidly  when  relieved  from 
weight  and  strain  has  been  disproved  by  Wolflf,  who  has  demon- 
strated that  changes  in  the  bones  are  the  result  of  accommodation 
to  altered  function  and  attitude.  (See  page  238).  The  deformity 
is  not  limited  to  the  femur;  in  most  instances  there  is  a  similar, 
although  usually  slighter,  irregularity  in  the  epiphyseal  line  of 
the  upper  extremity  of  the  tibia,  the  shaft  being  so  bent  that 
when  it  is  placed  in  the  perpendicular  position  its  internal  con- 
dylar surface  is  higher  than  the  external.  In  some  instances  the 
primary  and  principal  deformity  is  of  the  shaft  of  the  tibia,  the 
distortion  being  most  marked  in  its  upper  third  (Fig.  371). 

Changed  Relation  of  the  Femur  and  Tibia. — In  addition  to  th^ 
direct  deformities  of  the  bones  there  is  a  change  in  the  relation 
of  the  femur  to  the  tibia.  The  former  is  rotated  inward  and  the 
latter  is  rotated  outward.  In  some  instances  there  is  also  a  cer- 
tain degree  of  overextension  at  the  knee.  This  is  more  often 
observed  in  the  adolescent  type,  in  which  there  is  laxity  of  the 
ligaments  (Fig.  371).  In  the  ordinary  form  of  rhachitic  knock- 
knee  in  childhood  the  habitual  attitude  is  one  of  slight  flexion 
at  the  knees,  and  in  extreme  cases  there  may  be  actual  limitation 
of  the  range  of  extension  at  the  knee,  and  at  the  hip  as  well. 

The  Accommodative  Attitude. — ^When  the  limb  is  fully  extended 
the  deformity  is  most  marked,  because  the  shortened  ligaments 
and  tissues  on  the  outer  aspect  of  the  joint  become  tense,  and 
because  the  outward  rotation  of  the  tibia  is  increased.  As  the 
leg  is  flexed  the  deformity  lessens,  and  in  the  attitude  of  complete 
flexion  it  disappears  (Fig.  374).  This  is  explained  by  the  fact 
that  the  posterior  surface  of  the  condyles  is  not  affected  by  the 
deformity  of  the  shaft,  while  the  relaxation  of  the  ligaments  and 
the  outward  rotation  of  the  femora  allow  the  tibiee  to  become 
parallel  with  one  another.  This  accounts  for  the  habitual  attitude 
of  slight  flexion  which  is  so  often  assumed  by  patients  who  thus 
unconsciously  accommodate  themselves  to  the  deformity. 

Secondary  Deformities. — The  outward  inclination  of  the  leg 
throws  more  weight  upon  the  inner  border  of  the  foot  and  tends 
to  depress  it  into  the  attitude  of  valgus.  Thus  knock-knee  in 
weak  children  is  often  accompanied  by  flat-foot,  but  in  the  more 
extreme  grades  of  deformity  the  efforts  of  the  patient  to  com- 
pensate for  the  al)normal  separation  of  the  feet  may  result  in 
habitual  inversion;  in  fact,  comfirmed  and  extreme  knock- 
knee  in  older  subjects  is  usually  accompanied  l)y  a  slight  degree 
of  varus  that  becomes  very  evident  after  the  correction  of  the 
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I'he  deformity  and  the  effects  of  the  deformity  on  the  gait  and 
attitude  are  the  most  important  symptoms,  as  of  other  distortions 
of  similar  origin.  The  patient  is,  as  a  rule,  easily  fatiguefl,  and 
pain  during  the  progressive  stage,  referred  to  the  inner  side  of 
the  knee^  where  the  ligaments  are  suhjected  to  continuous  strain 

is  a  common  symptom,  particu- 
^^'  *73  larly  in  the  a<1olescent  tyjx?  of 

genu  valgum. 

Unilateral  Knock-knae. — Tliis 
description  refers  particularly  to 
the  cases  in  which  the  deformity 
is  bilateral.  Not  infrequently  it 
is  unilaternl^  the  limb  l)eing  so 
shorteneil  by  tlie  tlistortiou  that 
a  well-ma rke<l  limp  replaces  the 
s  way  i  n  g  ga  i  t .  Tl  i  c  pel  vis  i s  t i  H  e^  J 
toward  the  short  hmb»  while  the 
body  is  inclined  in  the  opposite 
ilirectiun,  thus  in  cases  of  long 
stau<ling  a  permanent  curvature 
of  the  in  lobar  spine  may  lie 
pn^seut, 

Knock-knee  Oombmed  with  Bow- 
leg and  with  Gener&l  Rhachitic 
Distortions.  —  Occasionally  the 
unilateral  knock-knee  may  l>e 
accompanied  by  an  outwani 
lH)wiug  of  its  fellow;  and  in  the 
marked  distortions  of  tlie  lower 
extremity,  induced  by  rhachitis, 
the  bones  may  be  t\Anstetl  and 
bent  in  various  directions,  al- 
though the  out  wan  1  expression 
of  the  deformity  may  be  genu 
valgum.  For  example,  the  femora  may  \\q  bent  forwanl  and 
outward  alxive  ami  inwanl  and  backwnrd  below,  while  the  tibia? 
may  be  bent  inwani  above  and  outwanl  and  forward  below* 

In  other  instances,  especially  in  the  slighter  rhachitic  defonni- 

ties,  an  outward  bowing  of  the  leg  may  accompany  a  slight  degree 

of  knock-knee,  so  that  it  may  be  difficult  to  classify  the  deformity. 

In   the   more  extreme   deformities  of    the   rhachitic    tyj>e   the 

shape  as  well  as  the  contour  of  the  bones  is  markedly  modihed,  for 


XWonnlty  of  tli<^  fi-mur  m  genu  valffutti, 
(Mikiilicjt) 
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example,  the  internal  bonier  of  the  tibia  may  become  very  pmm- 
inent  at  its  upper  extremity,  and  may  proje<*t  beneath  the  skin 
like  an  exostosis  {Fig.  375).  A  change  in  the  cnntoiir  of  the 
fibula  accompanies  and  corresponds  to  that  of  the  tibia,  aUliough 
it  is,  as  a  rule,  much  less  pronounced.  As  has  been  stated,  the 
internal  structure  or  architecture  of  the  affected  Ijones  is  changed 
to  accommodate  the  new  static  conditions,  and  acconling  to 
Wolff  tire  intenial  cliange  precedes  the  external  deformity. 

Pathology, — -In  knock-kuee  due  liirectly  to  rhachitis  the  changes 
in  tlie  Ijoues  and  in  the  epiphyseal  cartilagi*s  are  characteristic 
of  that  affection,  but  in  the  milder  gravies   of  deformity,  aside 

Fia,  374 


Acio)f*m:cni  knock-knee,  fibowinglhift  fli««pp«arance  of  the  deformity  when  IfsgatiLro  flexed 

(See  Fi«.  371.) 

from  the  change  in  the  contour  of  the  bones,  the  transformation 
of  the  internal  strncture,  and  in  some  instances  slight  thickening 
or  irregnhmty  of  the  epiphyseal  cartilages,  there  is  little  note- 
worthy change  from  the  normal  (Fig.  373).  The  tissues  on  the 
internal  aspect  of  the  joint  are  relaxeil;  those  on  the  outer  side, 
the  lateral  ligaments,  the  capsule,  and  the  biceps  muscle,  are  con- 
tracted and  i-esist  the  reduction  of  the  deformity.  In  the  interior 
of  the  joint  slight  changes  in  the  articulating  surfaces  of  the  bones 
and  e\idences  of  chronic  irritation  of  the  syno\ial  membrane 
have  been  described. 

Measurements, — There  are  various  methods  of  measuring  the 
deformity.    One  of  the  simplest  and  most  practical  is  to  trace 
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the  outlines  on  pnpi^r,  while  <l»e  t'liil«(  is  sr«tc'<l  with  thi*  llnihs 
fully  exteiideti,  the  kiiees  Inking  suflieiently  .se{>araie(l  to  aUow 
the  jjennl  to  pass  lK*t\veen  Hieiii.  Thf  iiicTeHsi'  uf  the  ilrfi»rtiiiiy» 
depeiidhig  ii[x>ii  the  luxity  of  the  ligfimeiits  and  ijjion  the  uutwanl 
nrtiition  of  the  tibiie,  may  be  ej«timatefi  by  measuring  the  di^staiiee 
l>etween  the  two  internal   mulleoH  when   the  patient  stanils,  ttie 

Flu.   375 


knees  being  slightly  separata!  as  Ijefore,  and  comparing  thb 
nieaHurt*iiient  ^nth  that  lietw^een  the  similar  points  in  the  tracing. 
In  the  eariy  stage  of  progrt*ssivr  knink-knee,  jjurticnilariy  in 
thr  tyi)e  not  caused  directly  by  riinchiti^,  laxity  <»f  ligaments  au<i 
the  habitual  assumption  of  the  attitude  of  re^t  will  account  for 
tlie  cii'fonuity,  whi<*h  the  [latient  may  lie  able  to  ovcrtonie,  in 
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great  tlegree  iit  lea^t,  by  voluntary  effort,  Tliiis  voluntary  fontr^>l 
of  the  deformity  Is  very  suggei^tive,  iis  imiieating  eertain  factors 
in  it,s  etiology,  ami  the  principles  that  should  l>e  followed  in  its 
treatment. 

Treatment. — The  treatment  of  the  deformity  under  consideni- 
tion  may  he  elassified  as  expectant,  meehanieal»  and  oj^erative. 

Expectant  Treatment  should  not  Ije  exf>ectaiit  in  the  sen.se  that 
nothing  is  done  to  correct  the  (h^formity,  hut  expectant  in  that 
more  pisitive  treatment  by  braces  or  by  operation  is  delayer  I  or 
avimltxl  if  it  proves  to  l>e  unnecessary. 

I>nring  tliis  peritxl  the  pre^Hsposing  cause  of  the  rieformity,  if 
it  is  cfmstitutioual.  should  receive  pro|jer  dietetic  or  nietlicinal 
treatment,  as  already  <lescri(je<l  in  the  chapter  on  Rhachitis. 
And,  if  jxjssihle,  the  iiire<*t  exciting  causes  of  (he  deformity  must 
be  renioved^that  is  to  say,  the  Improper  attitu^les.  o\\  in  the 
adolescent,  the  pre<lis[>osing  occupations  shouht  Ijc  tliscontiuneil 
(Jeoera!  luassa/^'  of  the  limbs  may  be  employed  with  advantage; 
in  older  ehihiren  special  exercises  may  be  practised,  and  in  iill 
CiLses,  whetlier  bntces  are  nseil  or  not,  dire<:t  manipulation  of  the 
rlistorted  limbs  is  of  the  first  imp<jrtance. 

Maniptilation. — The  limbs  shoidd  !>e  vigorously  massage*  1  at 
morning  and  night,  and  forcibly  straightennb  The  latter  pro- 
ceibire  is  conducteil  as  follows;  The  patient  is  sealerl  in  a  chair, 
the  limb  being  fully  extended  so  that  the  defornn'ty  is  made  as 
extreme  as  possible.  One  hand  then  clasps  the  knee,  the  palm 
hing  against  its  inner  asj>e<:'t;  with  the  other  the  calf  is  gra^sped 
finuly  and  the  leg  is  tlien  gently  straighteue<l  over  the  fulcrum 
formed  by  the  palm  of  the  haiitb  ^in<^l  is  held  in  the  corrccte*! 
position  for  a  moment.  This  manipulation  shouhl  l>e  continne<l 
with  gradually  increasing  force,  although  not  to  the  extent  of 
causing  actual  pain,  for  ten  minutes  at  least  t\^nce  in  the  ilay  and 
oftener  if  possible. 

Posture  and  Exercise. — It  hfis  lieen  stated  that  genu  valgum  is 
often  accompanied,  especially  in  the  rhachitic  cases,  by  flat-foot, 
while  ill  ani*thcr  ty[M»  the  inversion  of  the  feet,  or  in  the  more 
severe  cases  the  actual  fixed  attitude  of  varus,  indicates  the  elfort 
nf  nature  to  withstand  ami  to  compensate  for  the  (Jeformity  at 
the  knee.  This  serves  as  an  intlication  for  making  the  soles  of 
the  shoes  thicker  on  the  inner  l)onJer,  a^  in  the  treatment  of  flat- 
foot,  in  onler  to  throw  the  strain  upon  the  outer  l>order  of  the 
foot.  The  patient  should  l>e  instructe<l  to  walk  with  the  feet 
parallc^l  witfi  one  uuother,  and  for  ohicr  chihln>u  the  tiji-toe  exer- 
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cises,  in  which  the  hoAy  is  raised  upon  the  toes  as  many  times 
as  the  strength  permits,  or  games  or  exerciser  in  which  the  legs 
are  extended  should  be  encouraged.  Such  exercises  are  often 
efficacious  in  the  early  stage  of  adolescent  knock-knee,  for,  as 
has  Ijeen  mentionetl,  genu  valgum  is  an  exaggeration  of  the 
attitude  of  rest;  therefore,  its  progress  should  be  chec*ke(i  by  the 

Fio.  376  Fio,  377 


Thomas  kiMM'k-knec  hnites  with  pelvu!  bumL     The 
pdvifi  h&txd  wny  br  dividcirl  alao,  the  two  parU  beili^ 
The  Thomas  knook-lcnee  brac«.  joined  by  i»tr&i>ii  (Fig.  'M^y, 

assumption  of  the  attitudes  proper  to  activity.     Bicycle  riding,  and 

particularly  horseback  riding  may  Ije  rec^ommeinlcil  also  in  this 
class  of  cases.  A  careful  record  of  the  deformity  should  be  kept 
4 luring  this  tentative  treatment,  and  if  it  improves  somewhat  one 
is  justifieil  in  delaying  the  more  radical  measures.  This  question 
may  l>e  deciiled,  as  a  rnle,  in  three  months  if  instructions  are 
faithfully  followed. 
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Treatmeiit  by  Braces. — ^The  most  efficient  brace  for  the  treatment 
of  genu  valgum  is  the  simple  straight  steel  bar  or  splint  extend- 
ing from  the  trochanter  to  the  heel  of  the  shoe,  without  joint  at 
the  knee.  The  greater  efficaey  of  the  rigid  bar  as  eomparerl  iftith 
the  joiiiteil  brace  is  explainetl  by  the  fact  that  the  rectifying  force 
acts  constantly  when  the  joint  is  fixe* I,  and  because,  in  many 

Fig,  378 


uM*  bra«?efl  appH«d. 


instances,  the  patient  habitually  Hexes  the  knees  so  that  direct 
pressure  cannot  be  mmie  upon  the  deformity  by  a  brace  that 
permits  this  attitude. 

The  Tuomas  Brace. — The  simplest  and  cheapest  brace  is 
that  of  Thomas,  which  consists  of  a  light  steeJ  bar  provided  with 
a  pari  at  vis  upper  end  for  pressure  against  the  trochanter,  while 
the  lower,  rounded  extremity  is  turned  inwartl  at  a  right  angle, 
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to  pass  through  the  heel  of  the  shoe.  The  knee  is  fixed  by  a 
posterior  bar  attached  to  a  thigh  and  calf  band,  as  illustrated  in 
the  figure.  When  the  brace  is  applied  the  knee  is  drawn  back- 
ward and  outward  and  is  attached  firmly  to  the  brace  by  a  roller 
bandage  (Fig.  376). 

In  the  more  extreme  cases  in  which  the  knees  and  thighs  are 
habitually  flexed,  the  addition  of  a  pelvic  band  attached  to  the 
uprights  by  a  free  joint  at  the  hips  adds  to  the  comfort  and  effi- 
ciency of  the  apparatus,  as  the  attitude  of  outward  or  inward 
rotation  can  be  regulated  by  twisting  the  uprights  slightly.  Or 
preferably  the  pelvic  band  may  be  divided  and  attached  by  means 
of  straps  on  the  front  and  back.  The  uprights  may  be  bent  some- 
what inward  at  first,  and  as  the  legs  become  straighter  they  are 

straightened  and  finally  bent 
slightly  outward  to  allow  for  the 
over-correction  of  the  deformity 
(Fig.  378).  Twice  a  day  the 
braces  should  be  removed  for 
massage,  manipulation,  and  for 
voluntary  exercises  of  the  limbs. 
In  most  cases  the  braces  are  not 
employed  at  night,  although  the 
rectification  of  the  deformity  may 
be  hastened  by  their  constant  use. 
If  the  deformity  is  unilateral 
so  that  a  brace  is  required  for 
one  imb  only,  the  other  shoe 
should  be  raised  by  a  cork  sole 
about  three-quarters  of  an  inch 
in  thickness,  to  make  walking 
easier.  Children  soon  become 
accustomed  to  the  braces  and 
walk  easily  in  spite  of  the  ab- 
sence of  joints  at  the  knees. 

Another  simple  and  efficient 
brace  is  that  used  at  the  Chil- 
dren's Hospital  at  Boston  (Fig. 
379).  The  upper  part  of  the 
brace  is  turned  hackwanl  and  upwanl  to  lie  against  the  buttock, 
and  the  feet  can  l)e  rotated  in  or  out  by  lengthening  or  shortening 
straps  passing  l)efore  and  behind  the  body.  Braces  jointed  at  the 
knee  are  sometimes  employed,  but  they  are,  jis  a  rule,  ineffective. 
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LoiiK  brar^s  for  (cenu  valgum. 
(Bradford  and  Lovett.) 
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except  in  the  slighter  cases  in  which  the  deformity  depends  upon 
laxity  of  ligaments  rather  than  distortion  of  bone. 

Duration  of  Treatment  by  Braces. — The  dm*ation  of  the 
brace  treatment  depends,  of  course,  upon  the  degree  of  deformity, 
the  age  of  the  child,  and  upon  the  efficiency  of  the  apparatus. 
From  six  months  to  one  year  of  treatment  by  this  means  is 
usually  required.  The  cure  is  assured  by  the  gradual  adaptation 
of  the  parts  to  the  new  static  conditions.  The  contracted  tissues 
of  the  outer  aspect  of  the  joint  become  lengthened;  the  lax  liga- 
ments on  the  inner  side  contract;  the  internal  structure  of  the 
condyles  and  of  the  adjoining  diaphysis  is  gradually  transformed 
and  at  the  external  contour  of  the  l)one  becomes  correspondingly 
straighter.  When  the  braces  are  discarded  attention  should  l)e 
paid  to  the  attitudes,  and  the  exercises  that  have  been  mentioned 
should  be  continued  in  order  that  relapse  may  be  prevente<l. 

The  Plaster  Bandage. — When  the  bones  are  yielding,  as 
in  young  children,  it  may  \ye  corrected  rapidly  by  the  repeated 
applications  of  plaster  bandages,  the  limlxs  being  straightened  as 
far  as  possible  without  causing  discomfort  at  e^ich  sitting,  or  it 
may  be  corrected  at  once  by  manual  force  under  anaesthesia, 
which  is  the  better  method. 

Operative  Treatment. — Immediate  correction  of  the  deformity, 
when  it  is  at  all  marked,  is,  as  a  rule,  indicated  after  the  age  of 
four  or  five  years,  and  is  a  satisfactory  treatment  at  any  age  except 
during  the  period  of  active  rhachitis.  It  is  perhaps  needless  to 
remark  that  the  necessity  for  operation  implies  neglect  of  proper 
preventive  treatment  or  the  failure  of  the  manipulative  and  me- 
chanical methods,  because  of  their  improper  application.  While 
it  is  possible  to  correct  deformity  of  the  bones  by  mechanical 
treatment  in  cases  far  beyond  this  limit  of  age,  yet  the  time  required 
and  the  discomforts  of  the  treatment  exclude  it  in  all  but  very 
exceptional  cases. 

Osteotomy. — During  a  period  of  five  years  176  cases  of  knock- 
knee  were  operated  on  at  the  Hospital  for  Ruptured  and  Crippled ; 
17  per  cent,  of  the  cases  under  in-treatment.  The  usual  opera- 
tion wa,s  osteotomy  by  means  of  the  small  Vance  osteotome,  the 
so-called  " sulxutaneous  osteotomy."  In  a  certain  proportion  of 
the  cases  the  bones  of  the  thigh  and  leg  are  equally  involved  in 
the  deformity.  In  others  the  tibia  is  the  more  distorted,  but  in 
most  instances  the  correction  of  the  deformity  of  the  femur  will 
practically  restore  the  normal  contour  (Fig.  347). 

The  limb  having  been  prepare<l  in  the  usual  manner  is  semi- 
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flexed,  and  the  inner  surface  of  the  knee  is  placed  on  a  firm  sand- 
bag. With  the  fingers  the  femur  is  firmly  grasped  just  above  the 
condyles,  so  that  its  size  and  position  may  be  accurately  deter- 
mined, and  the  sharp  osteotome  about  the  size  of  a  lead-pencil  is 
forced  with  its  cutting  edge  parallel  to  the  axis  of  the  thigh  down 
to  the  bone,  at  a  point  about  one  and  a  half  inches  above  the  exter- 
nal tuberosity.  While  it  is  held  firmly  in  position  against  the  bone 
it  is  turned  to  the  transverse  direction  and  is  then  driven  through 
the  cortex.  When  it  enters  the  medullary  canal,  as  is  made 
evident  by  the  lessened  resistance,  it  is  partly  withdrawn  and 
moved  slightly  to  one  side  and  the  other,  and  driven  through  the 
cortical  substance  until  by  gentle  force  the  bone  may  be  fractured. 

Fxo.  380 


The  Grattan  osteoclast. 

The  osteotome  is  then  withdrawn;  the  minute  wound  is  covered 
with  a  pml  of  dry  gauze,  or,  if  the  oozing  is  profuse,  it  may  be 
closed  with  a  catgut  suture.  The  deformity  is  then  overcorrected 
sufficiently  to  simulate  well-marked  genu  varum,  and  a  plaster 
II I  spica  bandage  is  applied.     If  the  deformity  is  bilateral  both  limbs 

are  operated  upon  at  the  same  sitting. 

The  plaster  bantiage  is  continued  for  from  four  to  six  weeks, 
and  it  is  then  usually  supplemented  by  a  brace,  which  may  be 
worn  with  advantage  for  several  months,  because  of  the  laxity 
of  the  ligaments  of  the  knee-joint,  which  usually  accompanies 
extreme  deformity  of  rhachitic  origin.  In  less  marked  cases  and 
in  older  subjects  the  support  is  unnecessary.  Massage  and  exer- 
1 1  eises  during  the  stage  of  recovery  should  be  employetl  if  possible. 

Incomplete  osteotomy  and   fracture  in   the  manner  described 
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have  been  employed  at  the  Hospital  for  Ruptured  and  Crippled  in 
a  very  large  number  of  cases  without  an  unfavorable  result. 
The  discomfort  is  insignificant,  and  confinement  to  the  bed  after 
the  third  day  is  unnecessary. 

Cuneiform  Osteotomy. — In  the  more  extreme  cases  of  gen- 
eral rhachitic  deformity  of  the  lower  extremity  in  which  the 
tibia  is  implicated,  it  is  sometimes  advisable,  in  addition  to  the 
osteotomy  of  the  femur,  to  remove  a  cuneiform  section  of  bone 
from  the  inner  side  of  the  tibia  just  below  the  epiphysis,  in  order 
to  straighten  the  leg  completely.  In  such  cases  it  is  better  to 
perform  the  second  operation  at  a  later  time,  in  order  that  the 
eflFect  of  the  femoral  osteotomy  may  be  observed.  In  exceptional 
cases  the  deformity  may  be  practically  confined  to  the  tibia;  in 
such  instances  it  should  be  corrected  by  a  primary  cuneiform  or 
linear  osteotomy. 

Osteoclasis. — Osteoclasis,  by  means  of  the  Grattan  osteoclast, 
is  an  effective  operation.  With  this  instrument  the  bone  may  be 
broken  above  the  condyles  at  the  desired  point.  The  lower 
resistant  bar  is  applied  over  the  external  condyle,  the  upper 
about  four  inches  higher.  The  limb  is  then  firmly  fixed  by  the 
hands  of  an  a»ssistant,  and  the  breaking  bar  is  screwed,  rapidly 
home,  breaking  or  bending  the  bone  at  the  point  of  election. 
The  deformity  is  then  overcorrected  in  the  manner  described. 
Not  infrequently  in  rhachitic  cases  the  principal  or  primary  dis- 
tortion is  of  the  tibia.  In  such  cases  the  correction  is  made  at 
this  point.  If  it  is  necessary  to  operate  upon  both  the  femur 
and  the  tibia  the  osteoclast,  which  bends  and  breaks,  is  to  be 
preferred  to  osteotomy. 

The  axlolescent  type  of  genu  valgum  is  not  often  extreme. 
As  a  rule,  the  deformity  of  the  tone  is  of  comparatively  short 
duration,  and  it  is  accompanied  by  considerable  laxity  of  liga- 
ments. In  the  more  chronic  cases  the  osteotomy  above  the 
condyles  may  be  performed  in  the  manner  described. 

Wolff's  treatment  of  gradual  correction  by  plaster-of-Paris 
bandages  ("Etappen  Verband")  and  Lorenz's  method  of  epiphyseal 
separation  described  in  former  editions  have  been  omitted  as  offer- 
ing no  mlvantage  over  osteotomy  or  osteoclasis. 

It  may  be  noted  that  paralysis  due  to  injury  of  the  peroneal 
nerve  may  follow  the  correction  of  knock-knee.  In  a  total  of 
1863  operations  by  osteoclasis  reported  by  Codivilla*  there  are  34 
instances  of  the  paralysis,  2  of  which  were  permanent. 

1  Zeits.  f .  Orth.  Chir. 
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Genu  Varum, 


Synonjon.  — 15<jvv-lfg. 

The  term  bow-leg  inclu<lcs,  \i\  its  j)opuIar  sense,  all  the  dis- 
tortions that  cause  a  separati*m  of  the  knees  when  the  ankles  are 
in  contart  with  one  another.     But»  strictly  speiiking,  genu  varum 


Fig,   381 


Fio.  382 


Tlie^nu  vtiniiu  lyp<?  of  bow-leK>  whowinje  (he 
ou^wanl  rotation  of  ilic  fciuuni. 


TliP  Mimo  fuilifnt.  shoi^iiif;  tbo  ^etiuTatiiUi  of 
the  [tiolleoli  when  i\iv  knce^^aroin  oijulttct* 


is  the  reverse  of  germ  valgnn^ — that  is,  the  principal  thstortion  is 
at  or  near  the  knee-j**int — wliile  bow-leg,  as  the  name  implies,  is 
a  simple  bowing  of  the  til>ia  aial  fibula,  tus  a  rule  near  the  ankle 
joint  (Fig*  3S1).     In  true  genu  varum  a  line  tlrupjxnl  from  the 
head  of  tlie  femur  falls  insi<le  tlie  knee  (Fig,  367);  the  inner  condyle 
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of  the  fetiiur  and  the  inner  tubero.sity  of  the  tibiii  bear  the  greater 
part  of  the  weight ;  the  outer  condyle  is  on  the  same  level  or  some* 
what  h)wer  than  the  internaK  and  the  outer  tul)eros!ty  of  the 
tibia  may  Im*  NOiiunvhat  higher  than  the  internal.  The  feniiir 
is  ahihicted  and  rotateil  outward;  the  tibia  liS  rt>tateiil  inward, 
lliese  changes,  it  \\ill  lie  noted,  ari^  the  reverse  of  those  foiiml  in 
gt^ini  valgnni.  As  has  been  stated,  tlie  deformity  of  genu  %'algum 
disappears  on  flexion,  and  in  genu  varum,  if  the  limbs  are  flexed 
and  tlie  knees  are  plaeed  in  (^ontaet  with  one  another,  the  nialleoli 
may  lje  actually  separatetl,  simulating  the  tleformity  of  kjiock-knec 
(Figt  382).  This  is  explainer:!  by  the  inwanl  rotation  of  the 
femora,  necessitated  by  plaeing  the  knees  in  contact  with  one 
anotlier. 

In  genu  varum  tlie  distortion  i»f  tlu'  Ikjucs  is  not  as  strictly 
confined  to  the  neighf>or[K>r)rl  of  the  knee-joint  as  in  genu  valgum, 
and  irx  simple  Ujw-leg  there  is  almost  always  a  certain  degree  of 
distortion  at  the  knee,  depenilent,  in  part,  upon  laxity  of  the 
liganients.  It  is  prof>er,  therefore,  to  use  the  two  terms  synony- 
mously, although  one  nuist  recognize  a  fletided  difference  between 
the  genu  varum  type,  in  which  the  deformity  is  greatest  at  the 
knee,  and  wliich  is  accompanie*!,  as  a  rule,  by  marked  laxity 
of  the  ligaments  (Fig,  3(i7),  an<l  the  Ixiw-leg  type,  in  which  the 
ilefnrmity  nuiy  Ix*  limited  iu  the  lower  third  of  the  leg  ( Fig.  388)- 

Sjmiptoms, — As  was  said  of  genu  valgum,  the  deformity  is 
tfie  [principal  symptom.  The  gait  is  somewhat  rollhig,  Ijecansc 
ciii  h  foot  must  describe  a  part  of  the  iirc  uf  a  circle  before  reach- 
ing the  gmunil;  and  lieeayse  of  the  inward  n>tatiou  of  the  tibisp, 
or  l>ecause  of  the  inward  spiral  twist  of  the  l>one  that  is  some- 
times present,  patient.s  often  toe-in  in  walking. 

Except  in  extreme  cases  the  weakness  and  awkwarilness  char- 
acteristic of  gemi  valgum  are  absent.  This  may  l>e  explained  by 
the  fact  that  the  relation  of  the  lx>nes  is  such  that  the  general 
attitude  is  one  of  activity,  the  weight  falling  on  the  outer  sifle  of 
the  feet;  thus  the  weak  foot  is  uncommon  as  an  accoinpaniuient 
of  bow-leg,  except  in  the  early  or  rhachitie  type  or  an  a  compensa- 
tory tleforrnity  in  older  subjects. 

MeasurementB.' — The  full  effect  of  the  deformity  api>ears  only 
when  the  weight  of  the  bcnly  is  liorne,  but  for  practical  purp<:)sea 
the  tracing  of  the  extended  legs  is  the  l>est  method  of  recording  the 
fixed  tleformity.  In  tnre  genu  vsirum  the  deformity  is  greatest 
at  the  knee,  and  in  the  distortion  the  ap[K)se<l  surfaces  of  the 
femur  and  of  the  tibia  participate. 
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In  simple  how-leg  the  deformity  may  be  cuiiKned  to  the  tibia, 
which,  in  a*ldition  to  the  outward  bowing,  may  be  twisted  inward 
somewhat  upon  its  long  axis. 

Genu  varum  may  be  unilaterfd  or  it  may  l>e  combined  with 
genu  valgum  of  its  fellow  (Fig.  375),  and  occasionally  slight 
knock-knee  and  slight  l)ow-Ieg  may  l>e  present  in  the  same  limb. 

Treatment.  Expectant  Treatment. — The  slighter  cases  of  bow- 
leg in  early  childhood  may  be  treated  by  manipuhition.  Hie 
leg,  graspeil  firmly  at  the  ankle  and  at  the  knee,  is  .straighteneil 

FlQ.   3&3 


Genu  varum  of  rhachitle  origui  in  an  adult. 

with  a  certain  amount  of  force  o^'er  and  over  again.  Gradual 
correction  by  this  means  may  be  hastened  by  making  the  sole 
of  the  shoe  slightly  tliicker  on  the  outer  border.  This  aids  also 
in  correcting  the  secondary  pigeon-toe,  but  if  the  foot  is  weak,  as  it 
usually  is  in  rhachitic  cases,  this  method  should  not  be  employed, 
as  it  might  induce  flat-foot. 

Treatment  by  Braces. — If  the  deformity  is  more  extreme,  or  if 
unprovement  does  not  follow  expectant  treatment^  apparatus 
shouhl  be  employed.     If  the  distortion  is  confined  to  the  lower 
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Fig.  384 


third  of  the  tibia  a  Knight  brace  may  be  used.  It  consists  of 
two  uprights  attached  to  a  foot-plate;  the  inner  bar  is  provided 
with  a  pad  at  its  upper  end  for  pressure  on  the  internal  condyle 
of  the  femur.  The  outer  bar  reaches  to  the  head  of  the  fibula, 
and  the  two  are  joined  by  a  calf  band  (Fig.  385).  When  applied 
the  leg  is  drawn  toward  the  inner  upright  by  means  of  a  lacing, 
which  passes  about  it  within  the  outer 
bar.  When  the  lacing  is  made  fast, 
the  outer  bar  is  adjusted  to  the  con- 
tour of  the  leg,  and  thus  it  aids 
somewhat  in  supporting  it  in  an 
improved  position.  The  foot-plate 
may  be  dispensed  with,  and  the  brace 
may  be  attached  to  the  shoe,  and  even 
the  outer  bar  may  be  removed,  leaving 
only  the  upright,  which  is  held  in 
position  by  the  lacing.  The  appa- 
ratus, then,  has  the  appearance  of  a 
gaiter,  and  has  the  advantage  of  being 
inconspicuous,  although  somewhat 
less  effective  than  the  Knight  brace. 
If  the  support  is  supplemented  by 
vigorous  manipulation  the  deformity 
may  be  corrected,  in  young  children, 
in  alx)ut  six  months. 

If  the  outwanl  bowing  of  the  knee 
is  marked  another  form  of  apparatus 
will  l>e  necessary,  and  its  effective- 
ness will  be  much  increased  if  there 
is  no  joint  at  the  knee.  The  inner  bar  reaches  to  the  upper  third 
of  the  thigh.  An  inner  straight  bar  extends  to  the  upper  thin!  of 
the  thigh,  and  is  attached  to  the  outer  bar  by  a  thigh  band.  This 
inner  upright  is  provided  with  a  lacing  of  leather  or  canvas,  similar 
to  that  of  the  short  brace,  which  surrounds  the  knee  and  upper 
part  of  the  leg,  and  thus  draws  it  towani  an  improved  position. 
(Fig.  3S5). 

Another  form  of  brace  is  used  at  the  Boston  Children's  Hos- 
pital, in  which  the  upper  part  of  the  upright  is  curved  upward 
and  outward  just  below  the  groin,  to  a  point  on  a  level  with  and 
behind  the  tro<^*hanter,  and  is  attached  to  its  fellow  by  means  of 
a  strap  passing  across  the  buttocks  so  that  the  feet  may  be  some- 
what rotated  outward  if  necessary  (Fig.  384). 
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Long  braces  for  genu  varum. 
(Bradford  and  Lovett.) 
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Operative    Treatment. — In    eliildren    more    than   four  years    of 
age,  and  in  cases  of  the  more  e3rtreme  type  at  an  earlier  age,  or 

when  the  opportunity  for  niec^hanical  treatment  is  hie  king,  or  if 
rapid  cure  is  desirevi,  operative  correction  of  the  deformity  is  indi- 
catefJ.  Either  ostecK-lasis  or  osteotomy  may  l>e  employed,  and 
in  iiome  instance,s  nuiiioal  fon^e  is  snfficient  for  the  correction  of 
the  deformity.  There  is  but  little  choice  between  the  methods. 
Osteoclasis  is  somewhat  safer  possibly,  and  is  to  be  preferred  for 
the  younger  patients. 

At  the  Hospital  for  Ruptured  and  Crippled  during  a  period  of  five 
yearsj  of  120  patients,  Init  5*5  of  the  cases  of  lx>w-leg  rec*orded  in 


The  loDg  &ad  short  bow-les  brace. 

the  out-floor  department  were  admitted  foro|M*ration.  Osteotomy 
is  usually  performeiL  The  saiall  osteotome  is  inserted  on  the 
inner  aspect  of  the  tibia  at  the  point  of  greatest  deformity,  and 
when  the  bone  has  been  sufficiently  weakened  the  fracture  is 
completed  by  manual  force.  The  fibula  may  be  broken  at  the 
same  time,  or,  as  is  usually  the  case,  it  may  l>e  simply  l>ent  out- 
ward* Tlie  deformity  is  overcorrected ,  and  a  well-fitting  plaster 
bandage,  includiug  the  foot  and  extent! Ing  to  tite  trochanter,  is 
applied. 


DEFOEMJTIKS  OF  BONKS  OF  LOWER  EXTREMITY    595 

The  patient  usually  remdns  in  l>e<i  hu  it  irw  t\H\s,  he  is  tlieii 
ilresseil,  and  if  he  so  desires  is  allowe.l  to  stantl.  Almost  uo  pain 
or  diseonifort  follows  the  0{>eration,  and  in  faft.  in  pn»perly 
selected  cases,  it  is  not  only  free  from  ilaii^^r.  I  nit  it  has  a  very 
ileeiderl  advantage  over  the  ordinary  meehauica!  treatnieut.  If  the 
cliild  is  in  good  condition,  and  if  the  deformity  is  overeorrected 
at  the  time  of  nperation*  apparatus  will  not  l>e  required  in  the 
after-treatment;  but  in  many  instances  some  form  of  support  is 
indicated,  usually  because  slight  defonnity,  due  to  laxity  of  liga- 
ments or  t(*  defonnity  of  the  femur,  apjx'ars  when  the  weight  of 
the  body  falls  yjK>n  the  legs. 

It  has  been  statetl  that  the  deft>rmity  of  bow-legs  depends  in 
part  iijxai  a  distortion  of  the  femur  as  well  as  of  the  tibia.  As  a 
rule,  the  correction  of  the 
greater  deformity  of  the  tibia 
will  be  snfficientt  but  in  more 
extreme  cases  a  se^'ondary 
osteotomy  al:»ove  the  con- 
dyles will  be  necessary.  This 
n.ay  l>e  |)erfornied  sinnjl- 
taneously  with  tliat  on  the 
tibia,  but  it  is  lietter  to  defer 
it  until  the  effect  of  the  pri- 
mary opration  has  l*een 
oliserved. 


h^a.  sm 


Anterior  bow-ks. 


Anterior  Bow-leg. 

Sjmonym. — Anterior  cnr- 
vatare  uf  the  tibia. 

Both  lK>w-leg  and  knock-knee  are  often  seen  in  children  win* 
present  no  signs  of  general  rhachitis,  l>ut  anterior  Ixnving  uf  the 
legs  Ls  abnost  always  combined  with  gtnieral  rhachitic  tlistoilions 
of  t!ie  lower  extrenuty,  most  often  with  knock-knee.  These  in 
turn  are  causeil  by  marker  I  distortion  of  the  femora »  which  may 
be  bent  forward  and  outward  above,  and  inward  at  their  lower 
extremities,  ^'corkscrew  deformity/'  In  anterior  bow-leg  the  tibia* 
are  usually  flattene<l  fn>m  sirle  to  side,  cur\Td  inward  or  outward 
and  bent  forwanl,  the  [»rnjecting  crests  presenting  sliarply  l}eneath 
the  skin. 

Symptoms,  'llie  elfect  of  the  anterior  bowing  is  to  throw  tlie 
weight  forward  ujx^n  the  foot;  thus  the  heels  apj)ear  abnormally 
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long  and  prominent,  and  the  patient  seems  to  sink  forward  at 
each  step  (Fig.  386).  The  knees  are  usually  somewhat  flexed, 
partly  as  the  effect  of  knock-knee,  with  which  the  deformity  is 
usually  combined,  and  the  feet  are,  as  a  rule,  flat.  As  has  been 
stated,  anterior  bowing  is  almost  never  seen  as  an  independent 
deformity  unless  it  is  a  relic  of  the  more  general  distortion  which 
has  been  "outgrown." 

Treatment. — ^Anterior  curvature  of  the  tibia  must,  as  a  rule, 
be  treated  by  operation.  After  complete  fracture  of  the  tibia 
and  fibula  the  deformity  may  be  overcome  by  forcing  the  bones 
directly  backward.  In  many  instances  tenotomy  of  the  tendo 
Achillis  may  be  required.  Cuneiform  osteotomy  of  the  tibia 
permits  more  perfect  correction,  but  the  final  result  is  equally 
good  after  simple  osteotomy  or  osteoclasis,  and  if  one  succeeds  in 
separating  the  posterior  part  of  the  tibia  so  that  it  may  conform 
to  the  straightened  anterior  border  an  actual  elongation  may  be 
obtained. 

General  Rhacbitic  Distortions. 

General  rhachitic  distortions  of  the  lower  limbs  have  been 
mentioned  in  connection  with  knock-knee  and  with  anterior 
bow-leg.  A  more  extended  description  is  hanlly  necessary.  The 
deformities  are  usually  of  the  knock-knee  type,  and  they  may  be 
treated  on  the  same  general  plan  that  has  been  outlined  in  the 
description  of  the  less  extreme  distortions. 


CHAPTER   XVII. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 

From  the  orthopedic  standpoint  only  those  diseases  that  directly 
interfere  with  the  function  of  locomotion  or  that  cause  deformity 
and  for  which  local  treatment  is  of  benefit  are  of  special  interest. 
Even  this  limited  class  is  not  often  seen  in  the  early  or  progressive 
stage,  and  it  is  rather  with  the  effects  of  a  disease  that  is  no  longer 
present  than  with  the  disease  itself  that  the  orthopedic  surgeon 
is  especially  concerned. 

The  relative  importance  of  this  branch  of  orthopedic  work  may 
be  illustrated  by  the  statistics  of  the  Hospital  for  Ruptured  and 
Crippled.  In  a  period  of  ten  years  42,124  new  patients  were 
examined  in  the  out-patient  department.  Excluding  cases  that 
cannot  property  be  classed  as  orthopedic,  38,419  remain.  In 
2441  of  these  the  nervous  system  was  involved  (6.3  per  cent.) ; 
2028  of  the  cases  were  in  young  children;  413  of  the  patients  were 
more  than  fourteen  years  of  age,  and  of  this  number  266  were 
adults. 

Anterior  poliomyelitis  furnished  about  75  per  cent,  of  the 
total  number.  In  20  per  cent,  the  cerebrum  was  involved,  and 
5  per  cent,  were  miscellaneous  cases.  In  611  cases  treated  in  a 
period  of  about  two  years  there  were  463  cases  of  poliomyelitis, 
121  cases  of  paralysis  of  cerebral  origin,  16  cases  of  obstetrical 
paralysis,  4  cases  of  pseudohypertrophic  muscular  paralysis,  and 
7  miscellaneous  cases.  These  statistics  will  explain  the  selection 
of  diseases  of  the  nervous  system  for  consideration  and  the  order 
in  which  they  are  described. 

Acute  Anterior  Poliomyelitis. 

Sjrnonym. — Infantile  paralysis. 

Pathology. — Anterior  poliomyelitis  is  an  acute  inflammatory 
process  affecting  the  gray  matter  of  the  anterior  cornua  supplied 
by  the  anterior  spinal  arteries.  It  involves  both  the  neuroglia 
and  the  cells,  and  it  results  in  degeneration  and  atrophy  of  the 
interstitial  tissue  and  of  the  ganglion  cells. ^ 

'  Starr,  I/ooinis  aiul  Thompson's  System  of  Practical  Mc<Ucine. 
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In  the  acute  febrile  form,  comprising  about  three-fourths  of 
the  cases,  there  is  an  actual  inflammation;  in  the  other  type  in 
which  the  paralysis  is  of  sudden  onset,  unaccompanied  by  consti- 
tutional evidences  of  disease,  the  symptoms  may  be  caused  by 
hemorrhage  or  by  thrombosis. 

The  minute  changes  in  the  cord  are  characteristic  of  inflamma- 
tion, distended  bloodvessels,  minute  hemorrhages,  infiltrating 
leukocytes,  and  serum.  In  the  early  stage  the  motor  cells  become 
cloudy  in  appearance,  later  they  are  swollen  and  lose  their  distinct 
outlines.  The  degenerative  changes  affect  both  the  cells  and 
neuroglia;  the  affected  gray  matter  shrinks  and  the  nerve  fibres 
atrophy,  and  the  cord  becomes  distinctly  smaller  at  the  seat  of 
the  disease.  When  the  motor  conductivity  of  the  celb  is  cut  off, 
the  muscles  which  are  supplied  by  them  are  paralyzed  and  waste 
away.  The  circulation  in  the  affected  parts  is  impaired,  con- 
tractions and  distortions  appear,  and  growth  is  retarded. 

Etiology. — ^The  etiology  of  the  disease  is  obscure.  Exposure  to 
heat,  sudden  chilling  of  the  body,  overfatigue,  injury  and  the  like 
are  thought  to  be  predisposing  causes.  The  direct  cause  of  inflam- 
matory disease  of  the  cord  is  supposed  to  be  some  form  of  infection. 

The  disease  affects  the  sexes  in  nearly  equal  numbers,  and  those 
in  perfect  health  as  often  as  those  whose  resistance  is  enfeebled. 
It  sometimes  occurs  in  epidemics,  and  there  are  instances  in  which 
several  members  of  the  same  family  have  been  affected,  but 
usually  the  cases  are  isolated  and  no  adequate  cause  for  the 
disease  can  be  assigned. 

Age. — Acute  anterior  poliomyelitis  is  essentially  a  disease  of 
infancy.  This  is  illustrated  by  the  combined  statistics  of  several 
observers  tabulated  by  Starr.* 
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472  or 77  percent.,  before  the  fourth  year. 


It  is  far  more  common  during  the  warm  months  than  at  other 
seasons,  its  is  illustrated  in  452  cases  tabulated  by  Starr.' 

*   Loomifl  and  Thompson's  System  of  Practical  Medicine.  •  Loc.  cit. 
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January 8 

February 6 

March 20 

April 9 

May 18 

June 49  ^  327,  or  72  percent.. 

July 97  I       during   the    four 

August liej       months,  June  to 

September 66  J       September. 

October 42 

November 11 

December 12 

462 

Distribution  of  the  Paralysis. — The  lower  extremities  are  far 
more  often  paralyzed  than  the  upper.  In  416  of  595  cases, 
tabulated  by  Starr,  the  paralysis  was  limited  to  the  lower  extrem- 
ities, Jis  contrasted  with  53  cases  in  which  the  upper  extremities 
were  alone  involved. 

Dnehenne.     Seeliamuller.      Sinkler.  Starr.  Total. 

Both  legs 9  14  107  40  170 

Right  leg 25  15  63  20  123 

Left  leg 7  27  62  27  123 

Right  arm       ....     6  9  6  7  26 

Left  arm 5  4  8  4  21 

Both  arms       ....      2  1  1  2  6 

All  extremities      ...     5  2  35  6  47 

Arm  and  leg  s  ime  .side  .1  2  26  .         4  33 

Arm  and  leg  op|M).  sides.     2  1  14  8 

Trunk 1  0  22  3  26 

Three  extremities       .      .     0  0  10  2  12 

62  75  340  118  695 

Symptoms. — The  disease  usually  is  di\dded  into  several  stages: 

1.  The  stage  of  onset.  This  is  usually  attended  by  constitu- 
tional symptoms,  by  fever  and  headache,  even  by  convulsions 
and  delirium;  by  vomiting  and  intestinal  disturbance,  and  occa- 
sionally by  severe  pain.  In  most  instances  the  elevation  of  the 
temperature  is  not  extreme,  nor  is  the  constitutional  disturbance 
severe,  and  but  for  the  paralysis  the  attack  would  be  considereil 
as  one  of  the  ordinary  illnesses  so  common  in  childhood.  In  some 
cases,  however,  the  fever  is  high,  and  there  may  be  convulsions 
and  prolonged  unconsciousness,  while  in  others  there  may  be  no 
premonitory  symptoms  whatever;  the  child,  apparently  well  at 
night,  wakens  in  the  morning  paralyzed. 

In  many  instances  the  weakness  or  paralysis  caused  by  anterior 
poliomyelitis  of  a  mild  type  is  not  discoverer!  until  the  child  begins 
to  walk,  when  the  awkward  gait  or  limp,  or  the  distortion  of  a 
foot,  may  make  it  evident. 

In  a  few  hours  or  a  few  days  after  the  first  symptoms  of  the 
disease  the  paralysis  appears;  its  area  may  extend  slowly  after 
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it  is  recogiiizetl,  or  its  extreme  limit  may  be  renehetl  at  cure. 
Iliis  original  paralysis  is  always  greater  than  that  which  finally 
{)t*rsists.  The  duration  of  the  first  stage  may  be  from  a  few 
hours  to  a  week, 

2.  ITien  follows  a  stationary  period,  lasting  from  it  week  to  t\ 
month;  the  constitutional  symptoms  ceast^  but  the  paralysis 
retiiain.s. 

3.  Hiis  is  succeeded  by  the  stage  of  j>artial  recovery,  lasting 
from  one  to  six  months  or  longer.  The  nuiscles  which  were 
piiralyzeil  !)ec*ause  of  the  secomlury  congt\stion  and  exiidatiou 
about  the  Im-al  uiyelitis  rcctjver  their  power  in  whole  or  iu  piirt, 
while  those  muscles  supplied  from  the  area  in  the  cord  in  which 
the  nerve  cells  have  lyeen  destroyeil  waste  away.  At  this  time 
the  lontnictious  ;uid  tiisturtiiHis  in  the  panilyzetl  limbs  apj>ear. 

4.  The  clironic  stage.  This  may  be  considered  to  last  until 
adult  ngt*  or  until  the  ultimate  eifeet  on  the  imlividnal,  due  to 
tfie  retardation  of  the  growth  and  uubalamiug  uf  tlie  mechanical 
ct]uitil>rium  of  the  b(Kly  may  be  ctjmplcte. 

The  sensation  of  the  paraly/ed  part  is  not  affected  except  in 
tlu*  extreme  cases.  The  temperature  is  lower  fmm  the  first.  In 
many  Instances  the  limb  is  not  only  enid,  Ijut  it  is  congested  and 
blue.  These  circulatory  disturbances  are  cause<l  primarily  by 
the  interference  with  the  vasomotor  system,  but  tliey  are  con- 
firmefl  later  by  the  atrophy  of  the  muscles  and  by  the  permanent 
contraction  of  the  bloodvessels.  Thus,  in  generab  the  impair- 
ment of  the  circulation  corresjxjuils  to  the  degree  of  the  paralysis, 
but  not  absolutely  so.  In  certain  Cfises  the  paralysis  may  be 
limited  in  extent,  and  yet  the  limb  may  be  cold  and  congeste<b 
while  in  others  in  which  the  loss  of  jxjwer  is  much  greater  the 
temjjerature  is  but  slightly  loweretl  and  the  color  remains  iiormaL 
The  same  is  true  of  retardation  of  growth*  Id  most  instances 
the  ultimate  shortening  of  the  limb  corresprynds  to  the  degree  of 
the  paralysis  and  conset|uent  loss  of  function;  but  occasionally 
cases  are  seen  in  which  the  growth  is  marker Ily  retartled,  although 
but  few  of  tlie  nmscles  are  paralyzeci. 

Diagnosis* — It  is  doubtful  if  the  diagnosis  of  acute  anterior 
poliomyelitis  could  |je  mafie  before  the  stage  of  paralysis.  But 
after  the  paralysis  has  appeareil  there  should  lie  little  difficulty 
in  interpreting  the  symptoms.  It  is  a  di.sease  usually  of  acute 
onset,  followed  by  paralysis  of  certain  muscular  groups  or  t»f 
entire  members.  It  is  a  flaccid  paralysis,  the  reflexes  are  lost, 
the  musch's  no  longer  contract  under  fara<lism,  and  (he  rcrKfinu 
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of  degeneration  soon  appears;  the  tissues  waste,  and  the  circula- 
tion is  impaired  in  the  affected  parts. 

It  is  usual  to  consider  first  in  differential  diagnosis  the  paralyses 
of  cerebral  origin,  but  this  is  more  for  the  purpose  of  calling 
attention  to  the  essential  differences  between  the  two  than  because 
they  are  likely  to  be  confounded  by  one  acquainted  i^ith  the 
ordinary  characteristics  of  cerebral  and  spinal  disease. 

Paralysis  of  Oerebnl  Origin  in  Childhood. — llie  common  form  is 
hemiplegia.  It  usually  follows  con\iilsions,  and  the  intelligence 
may  be  impaired.  ITie  paralysis  is  not  complete,  nor  is  it  limited 
to  groups  of  muscles;  it  is  rather  powerlessness  or  impairment  of 
function,  due  to  loss  of  cerebral  control.  The  reflexes  are  in- 
creased and  limbs  are  stiffened,  not  flaccid.  The  electrical  reac- 
tions are  not  lost  or  changed  in  quality.  Paralysis  of  cerebral 
origin  may  be  also  paraplegic  or  diplegic  in  its  distribution,  but 
in  these  cases  the  general  characteristics  are  the  same  as  in  the 
hemiplegic  form,  except  that  the  intelligence  is  more  markedly 
affected. 

Othor  Forms  of  Spinal  Paralysis. — ^Transverse  myelitis  is  very 
uncommon  in  childhood.  In  this  disease  the  distribution  is 
equal,  the  reflexes  are  at  first  increaseil,  and  sensation  as  well  as 
motion  is  lost. 

Pott's  Paraplegia. — In  this  form  of  paralysis,  also,  the  distribu- 
tion is  equal,  the  reflexes  are  intreasetl,  and  the  signs  of  the  dis- 
ease of  the  spine  are  always  present. 

Spastic  Spinal  Paraplegia. — In  this  as  in  the  preceding  form 
the  distribution  is  equal,  and  the  reflexes  are  exaggerated. 

Rheumatism  and  Joint  Disease. — In  orthopedic  practice  anterior 
poliomyelitis  is  not  often  seen  in  the  stage  of  onset  unless  pain 
is  a  pmminent  symptom,  when  the  disease  may  be  mistaken  for 
rheumatism  or  for  some  form  of  joint  disease.  Cases  of  this 
type  are  not  uncommon.  The  muscles  are  sensitive  to  pressure 
and  the  movements  of  the  joints  cause  discomfort.  In  certain 
instances  the  |)aralysis  may  not  lje  apparent  on  the  first  examina- 
tion; when  it  d<x\s  apjK»ar  the  diagnosis  is,  of  course,  established; 
therefore,  the  characteristics  of  <lisea.si»s  of  the  joints  nee<l  not  be 
detaile<l. 

Multiple  Neuritis. —Multiple  niMiritis  is  usually  a  secjuel  of  in- 
ftH'tious  diseases,  or  of  metallic  jxHsonin^.  In  the  ca.s^vs  due  to 
metallic  jH)isoning  with  lead  or  arsenic  the  paralysis  usually  l>egins 
in  the  extensors  of  the  hands  and  feet,  and  is  >ynnnetri(al  in  its 
di>tril>uti(Mi.     This  is  true,  also,  of  the  l(Kalize<i  forms  of  paralysis 
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following  contagious  diseases  in  which  the  dorsal  flexors  of  the 
feet  are  most  often  involved.  In  multiple  neuritis  there  is  usually 
local  sensitiveness  lasting  a  longer  time  than  in  poliomyelitis; 
the  paralysis  is  gradual  in  its  onset,  and  sensation  as  well  as 
motion  is  affected. 

Diphtheritic  Paralsrsis. — Diphtheria  is  the  most  common  cause 
of  general  weakness  terminating  in  paralysis,  but  in  these  cases 
there  is  usually  a  history  of  the  preceding  disease.  The  paralysis 
appears  first  in  the  muscles  of  the  throat  and  neck,  and  a  general 
and  increasing  weakness  precedes  for  a  considerable  interval  the 
complete  loss  of  power. 

Weakness.  Pseudoparalysis. — ^Weakness  caused  by  rhachitis  or 
so-called  pseudoparalysis,  due  to  this  or  to  other  affections,  is 
readily  distinguished  from  actual  paralysis  by  pricking  the  part 
with  a  pin,  when  muscular  contraction  and  movement  of  the  limb 
will  be  evident.  This  test  of  function  is  of  value  in  showing 
the  distribution  of  actual  paralysis.  Loss  of  power  in  the  tibialis 
anticus  muscle,  for  example,  causes  valgus  resembling  closely  the 
ordinary  valgus  due  to  simple  weakness.  In  simple  weakness 
the  child  withdraws  the  foot  from  the  point  of  the  pin,  and  the 
ability  to  move  it  in  all  directions  is  very  e\ddent;  but  if  the  tibialis 
anticus  muscle  is  paralyzed  the  foot  is  always  flexed  in  the  ab- 
ducted attitude.  The  same  test  may  be  made  for  paralysis  of 
other  muscles  or  muscular  groups.  It  is  a  test  that  is  easily 
applied  and  that  is  especially  useful  in  the  examination  of  young 
children. 

Obstetrical  Paralysis. — Paralysis  of  the  arm  due  to  anterior 
poliomyelitis  is  infrequent  as  compared  with  that  of  the  lower 
extremity.  This  form  might  be  mistaken  for  obstetrical  par- 
alysis, but  the  history  of  the  disability  and  its  distribution  should 
make  the  diagnosis  clear. 

Prognosis. — Only  in  very  rare  instances  does  the  disease  of 
itself  cause  death.  The  prognosis  as  to  function  depends  pri- 
marily upon  the  area  of  the  destructive  disease  of  the  cord, 
secondarily  upon  the  treatment  of  the  weakened  or  disabled  part. 
As  has  been  stated,  the  extent  of  the  primary  paralysis  is  very 
much  greater  than  that  which  ultimately  remains  when  the  inflam- 
matory changes  about  the  diseased  area  in  the  cord  have  subsided. 

The  Electrical  Test. — During  the  early  stages  of  the  disease  the 
degree  of  final  paralysis  may  be  fairly  estimated  by  the  electrical 
reaction.  Within  a  week  after  the  initial  paralysis  the  reaction 
to  the  faradic  current  in  the  muscles  and  nerves  in  direct  con- 
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nection  witii  the  cliseasetJ  area  is  lessened  am!  is  soon  lost.  If 
the  faradic  irritability  is  retainetl  in  the  paralyze*!  muscles,  or  if 
it  is  merely  dimiuislie^t,  rec-overy  may  he  [>re<licted.  The  muscles 
whic*h  no  longer  react  to  the  fanidic  irritation  loay  .still  he  made 
ti>  ciiiitract  l»y  the  galvanic  current.  In  normal  musc*les  the 
reaction  is  greatest  {it  the  closing  of  the  negative  jKile,  In  the 
paralyze* I  nvusele.s  the  reaction  is  slower;  it  re{| aires  stronger  stimu- 
hition,  and  the  contraction  is  greater  at  the  closing  of  the  positive 
[M*h\     '^lliis  is  known  as  the  reaction  of  degeneration.     The  loss 


Ani«riur  palicimyeliiif.     Kxlreme  H^xiondelonniiy  at  the  hi|i«»  iUiiiuctnc  qujulnipecljil 
Iricdiiioliuti.     ((Jihriry,) 

of  fiinulir  reaction  and  the  change  in  the  galvanic  reaction  indicate 
that  the  function  of  the  affe<^te<l  nin.scle  lh  last,  although  certain  of 
its  fil»res  may  in  time  regain  their  p>wer. 

The  Effects  of  Paralysis  of  Diilerent  Muficles  and  Groups  of  Muscles 
upon  Function. — Tlie  |}nnci[)al  interest  in  anterior  jjulitnuyelitis 
liea  in  its  immediate  and  ultimate  effects  upon  the  functional 
ability  of  the  individual  These  effects  may  l>e  chtssitied  lis 
dtformiiy  vj  tht.  part  diririly  iniHjliyed  and  thr  influence  of  ivtak- 
nesa,  deform  it  if,  and  /r/.*x  of  tjroirth  ufxm  the  Innly  u^  u  tthole. 

Causes  of  Deformity. — 'l*he  deformities  of  anteritjr  iM>liomyplitis 
are  cau^ied : 
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L   By  foire  of  gravity. 

2.  By  the  unoppose^l  action  i»r  tfit'  nnisdes  whose  power  remains. 

li.  By  fiirietiorial  use. 

All  these  am!  other  less  im|K>rtant  callsc^s  of  cleformity  are,  of 
course,  eomhiiie^l  in  most  instanees.  The  rehitive  inipjrtanee  of 
eiieh  factor  varies,  aectmhng  tu  the  iiniseiihtr  jnrrou|>  that  is  involved, 
with  the  age  of  the  patient*  and  wiih  tlje  strain  to  which  the  |>art 
is  snbjeete<K  llie  infinenee  of  the  iliiFerent  factors  can  he  stmlied 
best  in  the  foot. 

Muscular  Action  and  Gravity.  In  liv  far  the  larger  niinil»er  of 
eases,  unr  i»r  more  of  the  dorsal  Hcxors  of  the  ftKit  are  involved. 
This  is  ilhistratecj  by  the  statistics  of  aec|uirefl  talipe^s,  tabulated 
elsewhere,  the  eqninus  type  of  deformity  being  three  times  a,s 
common  as  the  calcaneus  form. 

If  the  anterior  muscles  nve  paralyz^eil  In^fore  the  walking  age, 
the  fijot  drops  nnder  the  influence  of  tfie  force  of  gravity  into 
the  attitude  of  equinus.  If  this  attitude  is  allowed  to  jMTsist,  tlie 
muscles  on  the  posterior  ai?pect  of  the  liml)»  accommodating 
themselves  to  the  halutual  attitiule  become  structurally  shortennh 
In  sucli  cases  the  etpiinns  *k4V>rmity  is  caused  by  the  force  of 
gmvity;  it  is  increaseil  by  niu^'uhir  *ietion  and  it  is  fixed  by 
muscular  adaptation.  I'hat  ileformity  is  not  cause*!  c'irectly  by 
muscular  action  is  shown  by  the  fact  that  it  njay  l>e  prevented  by 
stimulating  the  paralyzed  muscles  frf*m  time  to  time  with  galvanism, 
or  even  by  systematic  passive  inovenients  to  the  htnit  of  dorsal 
flexion.  Deformity  is  thus  preveiite<t,  not  by  opposing  nnisculur 
action,  but  by  stretching  the  active  muscles  to  the  full  limit  and 
thus  preventing  muscular  adaptation  and  structural  change,  In 
the  instance  cited  gravity  and  muscular  activity  arf-  condmietl 
in  the  proihiction  of  e((ninus,  bnt  in  other  instances  gravity  ami 
inuscidar  prwer  may  Ije  opp<*serl  to  one  another.  If,  for  example, 
the  calf  muscle  is  paralyzed  while  tlie  anterior  group  retains  its 
]:K>wer,  the  deformity  of  calcaneus  does  iic»t  appear  until  the  cluM 
iR'gins  to  use  the  foot,  when  the  petndiar  helplessness  calls  atten- 
tion to  the  disability,  if  the  dingnosis  has  not  been  made  before. 
Thns  it  is  that  e<[uimis  may  be  present  when  the  chihl  is  still 
in  arms,  while  the  op|X)site  deformity  develops  much  more  slowly. 

Habitual  Posture. — There  are  other  cases  in  which  every  ves- 
tige of  mnscnlar  power  is  lost  and  in  which  the  foot  dangles. 
In  this  class  there  is  no  functioiuil  activity  or  tonic  contraction  of 
the  muscles;  consei|Uently  ilefonnity  is  slow  in  making  its  a]>j>car- 
anee;  it  is  not  often  extreme,  and  it  becomes  fixed  oril\    bv  the 
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sinictumi  shf^rleniiig  of  inactive  tissues,  the  ligaments,  fascia*, 
and  the  atrt^phiet!  muscles.  There  are,  of  course,  other  causes 
for  habitual  posture  than  the  force  of  gmvity  and  muscular  action, 
such  as,  for  example,  the  position  of  convenience  in  which  a  weak 
or  (Usablefl  p«irt  might  be  placed,  but  such  causes  of  deformity 

may  be  considered  as  instances 
Fin  .i<w  of  functional    use  or  rather  of 

adaptation  to  local  weakness. 

Functional  Use  as  a  Close  of 
Deformity; — I'hu.s  far  the  fone 
of  gravity,  unbalanced  muscular 
pfjwer,  and  the  structural  changes 
ill  the  tissues  have  been  consid- 
rrtnl  in  the  etiologj' of  deformity 
as  it  might  develop  in  infancy 
When,  however,  the  patient 
stands  and  walks,  existing  de- 
formities are  exaggenited  an«l 
confirmed  by  the  weight  of  tlie 
Ijody  falling  on  the  unbalanced 
[Wirt,  ant  I  by  the  artion  of  the 
muscles  in  the  attempt  to  supply 
rlic  function  of  those  that  are 
I^^^^^H      ■        ^^^^^^M     jKindyzed.     Thus       is  that  the 

^Itfnrniity  develops  far  more 
rapidly  when  a  fair  amount  of 
muscular  power  remains  than 
whefi  it  is  completely  lost.  (See 
Talipes.) 

Subliucatton.— Aside  from  tlie 
distortions  due  to  the  causes  that 
Iiave  l)ecn  menti*me<l,  there  are 
others  induce*!  simply  by  weak- 
ness; for  example,  laxity  of  liga- 
ments and  the  failure  of  mus- 
yn.  ,.i,d  tii«ht  i«frr«i    <ular  supjMjrt  nwty  penmt  liis- 

ation  or  even  displacement  at  a 
joint  (Figs.  391  and  392).  Complete  displacement  is  uncommon, 
antl  iK'curs  prattically  only  at  the  hip.  In  such  vasvs  fhrii*  i,s 
usually  Hexion  deformity  of  the  limb,  the  femur  lK-ii»g  Hu.H|ietide«l 
by  the  contracteil  tissues  attachetl  to  the  ajiterior  superior  spine. 
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This  unyielding  band  fonns  a  fulcrum  by  means  of  which  force 
applied  at  the  knee  may  cause  sudden  displacement  of  the  head 
of  the  femur  inward  or  upward  and  backward. 

Deformities  of  the  Upper  Extremity. — Deformities  caused  by 
paralysis  of  the  muscles  of  the  shoulder  are  usually  slight 
because  the  part  is  not  subjected  to  the  strain  of  weight  bear- 
ing, and  because  the  force  of  gravity  is  opposed  to  muscular  con- 
traction. In  these  cases  the  loss  of  support  and  the  tension 
on  the  capsule  allow  a  considerable  separation  of  the  joint  sur- 
faces so  that  the  atrophied  head  of  the  humerus  may  be  displaced 
forward  or  backward;  but  there  is  not  often  fixed  displacement, 
and  consequently  persistent  distortion  due  to  this  cause  is  un- 
usual. 

Paralysis  of  the  muscles  of  the  forearm  and  of  the  hand  is  fol- 
lowed after  a  time  by  deformity  of  the  fingers,  caused  primarily 
by  unopposed  muscular  action,  secondarily  by  accommodation 
and  atrophy. 

Deformities  of  the  Neck. — Paralysis  of  one  or  more  of  the 
muscles  of  the  neck  may  induce  a  paralytic  torticollis.  This 
is,  however,  uncommon. 

Deformities  of  the  Tnmk. — Paralysis  of  the  muscles  of  the  trunk 
may  induce  distortion  and  extreme  lateral  curvature  of  the  spine. 
This  curvature  is  not  usually  caused,  as  might  at  first  appear, 
by  contraction  of  the  active  muscles  and  thus  a  bending  of  the 
trunk  with  a  convexity  toward  the  weaker  side.  As  a  rule,  the 
curvature  is,  as  a  whole,  in  the  opposite  direction.  ^Phis  is  ex- 
plained by  the  fact  that  if  the  paralysis  is  limited  to  one  side 
and  is  extensive  enough  to  cause  distortion  of  the  trunk,  the 
muscles  of  respiration  being  involved,  the  chest  wall  becomes 
inactive  and  collapses.  In  com{)ensation  the  opposite  side  of 
the  thorax  increases  in  volume  and  lung  capacity  and  the  weak, 
atrophied,  and  sunken  side  is  drawn  toward  it.  The  same  effect 
is  observed  when  the  arm  and  the  shoulder  muscles  are  paralyzed, 
the  spine  bending  toward  the  side  that  is  still  active. 

Paralysis  of  the  posterior  group  of  muscles,  if  extreme,  may 
induce  kyphosis.  Paralysis  of  the  muscles  of  the  abdomen  may 
cause  lonlosis,  but  in  this  group  of  cases  the  lower  extremities 
are  usually  involved,  and  the  secondary  distortions  due  to  posture 
and  to  functional  use  mask  the  direct  effect  of  the  paralysis  of 
the  muscles  of  the  trunk.  And,  again,  the  overuse  of  the  arm 
muscles  in  patients  whose  lower  extremities  are  paralyzed,  and 
the  suspension  of  the  body  on  crutches  in  walking,  modify  the 


)itrti|>liie<l,  ttiul  their  gni will  is  rftiinlwl  to  ii  ilegnf  fairiy  projior^ 
tionate  tf>  thf  fxtt'iit  of  iIk*  [Minilysi-H  aiift  tu  the  fuiictioiuil  clLs- 
aliiht  V  that  hits  reMilteil.  M  has  lieen  stuteiJ,  retaniation  of  growth 
doe»  not  idwAya  corfespciiid  to  thr  amount  of  paralysis*  In  soint 
iiiHtiinre.H  paraly^iis  of  a  single  iiiu^'l**,  whirh  ilm*.5  not  seriously 
couiprotni^*  the  ftniciioit  of  the  (mrt,  is  acconi{»iiiutHl  h\  gtvater 
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shortening  of  the  Hnih  thnn  in  otlier  cases  in  which  the  [>anilysis 
is  far  more  extensive.  Thus  it  may  he  inferretl  that  certain 
cells  In  the  spinal  cortl  are  eapei'iaHy  eoiieerneii  in  the  gn)wth 
antl  nutrition  of  the  hones,  and  that  interference  with  the  function 
of  these  cells  may  not  correspoml  ahsolutely  to  the  extent  of  the 
destructive  prcK'ess.  However  this  may  l.)e,  it  is  certain  that 
atrophy  and  retanlation  of  growth  are  much  greater  when  a 
liinh  is  not  used  than  when  by  the  aid  of  apparatus  it  hns  been 
enabled  to  carry  out,  in  part  at  least,  its  pro])er  function.  It  is 
evident*  also,  that  retardation  of  gmn'th  will  l>e  nurre  marked 
during  the  period  of  rapid  development;  thus,  the  younger  the 
patient  the  greater  shonltl  l>e  the  ultimate  inec[iialitY  of  the  limbs. 
Rktahdation  of  Gkowth. — ^Tlie  ultimate  shortening  varies 
fn*ni  one  to  tliree  inches.     In   the  slighter  degrees  of  paralysis 

Fi«,   392 


The  3imi«  pttiient  9a  in  Fijc,  391, 


I  of  the  femuj. 


aiyectiug  the  leg  the  shortening  may  Ih'  less  tliati  iui  inch,  hut 
when  the  thigh  nniscles  are  paralyzed  also  it  may  Ik?  much  more 
(Fig.  31)0).  I'his  inet|*ndity  is  usually  very  evitient  in  the  size 
of  the  two  feet. 

When  botli  limbs  are  paralysted,  so  that  locomotion  is  very 
seriously  interfered  with,  the  retanlation  of  gmwth  is  esf)ecially 
marketl.  autl  the  coutrast  between  the  trunk  of  die  padcnt  and 
the  attenuated  lower  extremities  is  very  striking. 

Secondary  Deformjtiks  must  include,  besides  those  already 
mentioncth  the  conn>ensatory  distortions  of  the  trunk  that  unty 
follow  paralysis  of  the  Hmbs»  Thus  a  short  leg  might  cans**  a 
lateral  enrvaturt*  of  the  spine,  or  ^rt^ai  flexion  contraction  of  the 
thigh  might  induce  almoruial  h»rdosis.  As  a  matter  of  fact,  the 
final  effects  of  tlisabilities  of  this  character  are  very  complex,  and 
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are  infiuencerl  by  many  factors  of  which  only  a  general  indication 
is  practicaMe. 

Treatment. — The  treatment  of  the  acute  ^tage  of  anterior 
poliomyelitLs  i.s  symptomatic.  If  the  diagnosis  has  been  made, 
such  measures  as  would  temi  to  relieve  the  congestion  about  the  dis- 
eased area  should  be  employee  I;  cathartics,  sedatives,  and  counter- 
irritation  of  the  spine,  for  example.  AMien  the  acute  symp- 
toms have  sulisidcfl  local  treatment  to  maintain  as  far  as  possiUe 
the  nutrition  of  the  muscles,  to  prevent  deformity  and  to  relieve 
the  strain  upon  the  weakened  tissues,  is  indicaterJ.  The  nutrition 
of  the  parts  may  Ije  improved  by  massage,  by  muscle-beating, 
by  the  direct  application  of  heat  to  the  cold  e3ctremities.  and  by 
the  use  of  galvanism,  as  long  as  it  will  induce  contraction  of  the 
paralyzerl  muscles. 

I>eformity  may  Ije  prevente^l  by  moving  each  joint  to  the  limit 
of  the  range  of  motion  in  all  directions  several  times  a  day,  and 
by  supporting  the  limb  i^ith  appropriate  apparatus.  Deformity 
in  those  parts  in  which  it  is  favored  by  muscular  action  and  by 
the  force  of  granty  appears  much  more  rapidly  than  is  generally 
supposed.  "ITie  imlications  of  ef|uinus,  for  example,  are  apparent 
within  a  few  weeks  after  paralysis  of  the  anterior  muscles  of  the 
leg.  ITie  first  indication  of  such  deformity  in  this  class  is  the 
discomfort  cause<l  by  i)assively  nunnng  the  fcK)t  towani  dorsal 
flexion.  This  limitation  of  the  range  of  motion  rapi<lly  in<Teases, 
and  as  it  increases  it  is  confimie<l  by  niiis<iilar  adaptation  and 
finally  by  stnirtural  .-shortening. 

The  Principles  of  Mechanical  Treatment. — Thv  objtvt  (»f  a  brace 
is  to  prevent  the  deformity  due  to  weakness  and  to  utilize  the 
nuKscular  [>ow<r  that  remains,  so  that  the  disal»le<l  nienil>er  may 
carr%'  out  its  function.  .\s  each  muscle  has  an  essential  function 
the  paralysis  of  any  one  must  Ik*  follo\ve<I  by  a  <-ertain  <lisability 
and  usually  by  deformity.  Muscles  vary  in  ini|K»rtaii(v  as  they  do 
in  stren^h,  and  the  ultimate  disability  cause*!  by  j»aralysis  may  Ir* 
predictc»<l  very  ac*cnrately  by  one  \vhc»  is  familiar  with  tliis  fimction. 

Paralysis  ok  tiik  ANTKHinu  Mix  i.ks  of  tiik  Lkc;. — Par- 
alysis of  the  aiitrrior  \v^  ^ronp  caii>es  the  sn-allnl  strp|)a^»  ^ait; 
the  toes  dr.i^  on  tlie  floor  when  the  limb  i>  >wnn<:  forward,  an<l 
this  neee.ssitat*  ^  an  awkwar.l  lifting  of  the  knee.  The  result  of 
such  paralyNi>;  j^  e(|uinu>.  Sli;xl>t  e<juiini^  lia<  a  tendency  to 
throw  the  knee  l>.i<kwar.l,  '*re<urvatuin,"  in  order  that  the 
patient  may  place  the  cMitire  soh*  on  the  jjrouinl.  More  niarkc^l 
ecjuinus   ol»ligr.>   the   patient   to   In-ar  the   weight    entirely   on   the 


DISEASES  OF  THE  NERVOUS  SYSTEM 


611 


front  of  the  foot,  and  causes  flexion  both  at  the  knee  and  hip. 
If  but  one  of  the  muscles  of  the  anterior  group  is  paralyzed  the 
tendency  to  equinus  is  in  so  far  lessened,  but  there  is  an  inclina- 
tion to  lateral  distortion.  Paralysis  of  the  anterior  muscles  causes 
an  awkward  gait  and  often  deformity,  but  the  propelling  force  of 
the  limb  remains.  The  indication  for  support  is  simple,  to  pre- 
vent the  foot  from  dropping  to  the  extent  that  incommodes  the 
patient,  or  practically  to  hold  the  foot  at  a  right  angle  with  the 
leg. 

Paralysis  of  the  Posterior  Muscles  of  the  Leg. — If, 
on  the  other  hand,  the  calf  muscle  is  paralyzed  the  resistance  of 


Ti-y.  39S 


F?G.  394 
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The  Judbon  brace  for  paruly.siM  of  the  quadriceps  extensor  iiiu.«K*le  in  connection 
with  deformity  of  the  foot. 


the  foot  is  lost  and  it  is  simply  dorsiflexed  when  weight  is  thrown 
upon  it.  Thus  the  brace  must  be  arranged  to  prevent  dorsal 
flexion,  and  it  must  be  strong  enough  to  support  the  strain  which 
is  transmitted  from  the  foot-pltite  of  the  brace  to  the  front  of 
the  leg.  The  various  weaknesses  and  deformities  of  the  foot  and 
the  means  of  treating  them  are  clescril)ed  at  length  elsewhere. 
(See  Talipes.) 

Paralysis  of   the  calf    muscle  not  only  affects  the  foot,  but  it 
weakens  the  knee  as  well,  and  genu  recurvatum  is  often  a  second- 
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ary  effect.  In  many  iiiiitaiK'es,  therefore,  it  will  l>e  necessary 
to  sup[x)i*t  the  knee  ai*  well  as  the  ankle  iluring  the  earlier 
stages  of  the  treatment. 


Fin,  3&5 


Pta,  396 


A  brac«fnrcomplete]>araly*ij*  of  tho 
limb,  tthowinK  li  form  nf  lock  at  tlio 
knee  and  n  iimitocl  jninr  nt  the  ^nkle. 


Atiteritjr  poliomyelitis,  l*arttly*iis of  ihc 
iLntericjr  Mid  posterior  mujiclea.  Hecyr- 
valion  of  tbc  right  kne«. 


Parai^ysis  of  the  Thigh  Mi  sclkm, — Paralysis  of  the  c|nafi- 
rieepN  extensor  muscle  causes  (>rimarily  a  peculiar  gait.  The 
patient^  unuhle  to  extent!  the  leg  upon  the  thigh,  throws  or  sidings 
it  forward,  then  locks  the  joint  by  direct  contac-t  of  the  bone^ 
and  hy  the  resistance  of  the  posterior  tissues,  by  inclining  the 
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bo<ly  somewhat  forwanl  a.s  the  wdglit  falls  upon  it.  In  this 
manner,  again,  the  knee  may  l>e  overextended  I-  t)r  if  extension 
h  cheeked  liy  shortening  of  tlie  tissues,  in<l need,  for  example, 
l>y  habitual  as,snniption  of  the  sitting  postnre,  the  patient  being 
unable  to  lock  the  joint  etTeetively  l)y  complete  contact  of  the 
hones,  often  trips  antl  falls  (►eeause  of  the  insecnrity  of  the  su|)- 
port.  When  in  the  normal  subject  the  weiglit  is  iMjnie  y(>on  one 
limb  in  the  attituile  of  rest,  in  wliidi  the  mikscles  are  thrown  out 
of  action,  the  knee-joint  is  locketl,  hut  the  insecurity  of  this  snj>- 
pjrt  is  illnstrateil  by  the  sehool-ljoy's  trick  of  striking  the  back 
of  the  knee  with  the  hand,  when,  the  muscles  being  taken  una- 
wares, the  person  fiJls  to  the  ground.  This  iiisecirrity  is  constant 
wlien  the  extenst>r  of  the  leg  is  paralyze<L 

Paralysis  limited  to  the  tjnadriceps  extensor  muscle  is,  how- 
ever, very  unusual.  In  almost  all  ca.se.s  some  of  the  leg  muscles 
are  involve<l  also,  and  the  brace  usnidly  must  serve  to  suppr>rt 
the  foot  as  well  us  the  knee.  In  its  ordinary  form  sac  h  a  brace 
is  constructed  of  two  lateral  upright  liars,  reaching  nearly  to  the 
pul»es  on  tlie  iimer  and  to  the  fnxhauler  on  the  tniter  sitle,  joinetl 
to  one  another  by  bands  passijig  iK^neath  the  thigh  ami  the  calf, 
and  attached  to  a  hght  steel  foot-plate.  If  the  dorsal  flexors  of 
the  frxit  are  [)aralyze<l  the  ankle-joint  is  arrange^l  to  allow  dorsal 
flexion,  hut  to  prevent  extension  l>eyond  the  right  angle.  If  the 
calf  muscle  is  paralyiced  a  reverse  catch  is  uschI,  or  the  uprights 
are  attachi^l  directly  to  the  foot-plate  without  a  joint  (Fig,  394); 
or  the  si>calki I  limited  joint,  allowing  only  a  few  degrees  of  motion 
in  either  direction,  is  used  (Fig,  395),  (See  Tahpes/)  In  the 
treatment  of  young  children  the  joint  is  also  omittal  at  tlie  knee, 
the  limb  l>eing  firmly  hehl  in  the  extended  position  during  the 
active  period  (Figs.  394  ami  397).  This  is  of  advantage  l>ecause 
the  joint  is  the  weakest  piirt  of  the  brace  anil  it  soon  1  becomes 
loose  under  the  severe  strain  to  which  it  is  snbjecttHL  In  older  snl>- 
jects  a  joint  is  arrangeti  with  a  spring  catch,  the  l)race  Ijcing  held 
in  the  straight  position  when  the  patient  is  walking  aliout,  but 
allowing  flexion  when  the  sitting  posture  is  assnmeiL  This  is, 
of  course,  a  great  convenience  (Fig.  305).  In  fitting  the  brace 
the  lateral  bars  should  be  adjustetl  to  support  the  limb  witliout 
uncomfortable  pressure,  and  the  joints  shonhl  l^e  exactly  opposite 
the  normal  cejitres  of  motion.  The  thigh  and  leg  bands  should 
be  properly  fitted  to  the  contour  of  the  soft  parts  so  that  half 
the  limb  is  contained  within  tliem.  These  are  smoothly  (H»veretl 
with  leather,  and  tlie  limb  is  hehl  in  [>osition  by  leather  bands 
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lifer  rroot  or  \mA  of  thr  Enriiw  oilier  lo  mf/^mt  il  ot  to  is  il  iraly 
to  fifarr.  lo  tlir  ofifi— ly  hrBnr  «ill|oiit  llir  jaiai  st  tbr  bxr 
ifcflii  Me  time  amoior  ImaU,  one  amw  tbe  bom  of  tlw  tkigb, 
another  emei  die  hf^  end  tbe  ddvd,  e  wide  laMBeHsi|i,  jwnyuffts 
the  p^aHef  part  oT  thr  strun  ^¥ig.  3^^ 

pA«Atfetft  or  THE  >lrtcu»  or  tbe  Hir.— Tbe  dfert  of  par- 
ahn»  of  the  antaefaa  about  the  hip  is  cKSkitll  to  clesmlif ,  ms  tn 
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lufUi' 


1  :ill«r  eovmim. 


Ihesi'  « >i-«  >  iM.iiiV  Cither  miiifC'IcH  an*  iLsually  involved.  If  iill 
iht;  iiiiwclcrM  are  panilyzcHi  tlie  thigh  danglers.  This  Ls,  howei.Tr, 
very  unusual ,  for  the  tensor  vaginir  femoris  alniast  always  retaiius 
its  power  aufl  it  'u  one  of  the  runses  of  flexion  defonnity  which  is 
so  often  pn*.^nt  in  citsej*  lif  tlii.s  character. 

PamlyMis  of  tiie  iliopsoas  muscle  makes  it  impossthle  for  the 
patient  to  flex  the  thi^h  directly.  If  the  ailduciors  are  [>aralyzeid 
he  iniLHt  lift  the  tliigh  with  the  haml  when  lulductiun  is  de.sireiL 
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ParalysLs  of  tlie  glutei  is  mack*  f\i*!ent  Ijy  the  atrophy  and  [jy  the 
weakiies,s  of  the  extending  jx)wer  of  J  he  Hmli. 

The  distribution  of  the  paralysis  of  the  mus<*lts  of  the  hip  may 
l>e  iLseertiiined  by  placing  tlie  [intient  in  the  reciiml>ent  ]  osture; 
the  leg  is  then  lifted  from 
the  table,  and  by  plaeing 
tlie  thigh  in  ditferent  posi- 
tions the  ability  of  the 
patient  to  move  it  may  be 
teste<K  in  f)li!er  subjects 
by  voluntary  effoi-t,  in 
younger  ones  by  pricking 
the  part  slightly  with  a  pin. 

General  weakness  of  the 
muscles  of  the  hip  causes 
an  awkwanl ,  inset  ure gait » 
aecoui|>anie4l  usually  by 
outward  ri>tation  of  the 
limb,  and,  as  has  l^eeu 
stateti,  there  is  almost  al- 
ways accompanying  par- 
alysis of  other  muscles 
of  the  extremity.  In  such 
eases  a  [xivic  Inind  must 
be  attache* I  to  ttie  leg 
brace.  The  f>elvic  band 
is  made  of  sheet  steel  of 
about  18  gauge,  two  inches 
wide,  fitterl  to  the  pelvis, 
which  it  euciix-Ies  midway 
between  the  crest  of  the 
ilium  and  the  troc*hanter. 
At  this  point  it  is  attached 
to  the  brace  by  a  free  joint 
(Fig.  398).  Wiienthebantl 
is  accurately  adjusted  and 
strapped  firmly  wlmA  the  pelvis,  the  necessary  ^security  is  assured 
and  the  attitude  (*f  the  liird*  in  walking  ctui  be  regulated.  If 
greater  supp>rt  is  tiesireil  a  [x*rineal  liaml  may  be  apj^lied  as 
described  in  the  chapter  on  Disea.se  of  the  Hip-joint. 

If  i>oth  limbs  are  paralyzetl  double  braces  must  be  use*l.     If 
the  nmscles  of  the  lower  part  of  tfie  liack  are  nmch  weakened 


\jie^  brace,  with  patvic  bnuti.  Double  uiJrigbts. 
Xt)  Juiut  ui  kui^e.  For  ftaraly^i^  nf  ihe  auicrior 
Ukigh  and  Icg^  uiu&clc?. 
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the  pelvic  liund  Timy  l)e  rejilnretl  |jy  a  corset  or  some  fonn  of  h\wk 
braee.     Fortunately  these  eases  are  uneoiiiiutin. 

Paralytic  ScnLi08is.^Paralytie  seoliosb  reriuires  the  support 
of  corsets  or  liraces  as  a  rule,  such  as  are  use*!  in  the  treatineiit 
c*f  other  forrus  of  distortion  of  the  hack.     (See  I^atenil  (/urvature.) 

Paralysis  of  the  Arm.^ — Pajulysis  of  the  arm  is  eomparatively 
niiconimon,  and  treatment  is  rarely  denianded- 

In  some  instioiees  a  slioiilder  su|>port  iwwy  lie  of  service  or  a 
brace  to  holtl  the  arm  at  a  right  anj^de  if  the  hieeps  is  [>aralyzed. 
If  tlie  muscles  of  the  scjipula  retain  tlair  ]>ower  the  lijKTalion  of 
HiihriMlesis  n^ight  he  of  service  in  hxing  the  daiijtjiing  joint,  and 
the  same  opration  might  l)e  useful  at  the  elbow.  It  is,  r>f  course, 
evident  that  one  of  the  h>wer  extremities,  althcnigh  hojH^lessly 
weakened,  may  lie  braced  so  that  it  may  serve  as  a  sim|jh"  prop 
to  bear  weight,  but  as  the  function  of  the  aroi  is  quite  diOei-eiit, 
t^\teIlsive  paralysis  of  its  muscles  makes  it  practically  useless  to 
the  individuab 

Operative  Treatment.  Thm  Hkduction  of  Deformity.— In  a 
large  j>n)jM)rtion  of  the  cases  of  anterior  jM>liomy(*litJs  the  patients 
are  not  seen  Ijy  the  oriliojMfilie  surgeon  until  months  or  years 
have  elajxsefl  since  the  original  attack.  They  are  then  brought 
for  treatment  l>ecause  of  s<»condary  deformity  often  of  an  extreme 
ilegree.  At  least  half  of  the  (*a.ses  <»f  talijies  are  due  hi  this 
cause,  antl  with  the  deftjrniity  of  tlie  foot  are  often  eoml»iueil  other 
distortions  varying  in  degree  with  the  extent  of  the  [Hiralysist 
Many  of  the  patients  liobble  about  on  a  disteirte*!  frnit,  others 
use  crutches,  and  in  a  smaller  number  the  only  metlaMi  uf  h>co- 
motiou  is  cree|>ing  on  albfonrs.  In  the  caj*e.s  in  whicli  the  patient 
has  habitually  usetl  crutches  allowing  the  paralyzed  limb  to 
"dangle/*  there  is  usually  markni  ilexion  at  the  three  joints. 
The  thigh  is  flexetl  upm  the  pelvis,  tlie  leg  is  flextnl  upr»n  the 
thigh,  an<l  the  fotjt  hangs  ilownward  and  inwanl  (plantar  Hexe<lj 
in  an  attittide  of  ecjuino  varus. 

However  extreme  the  paralysis  of  a  lower  extremity  may  be, 
the  limb  may  Ik*  made  useful  as  a  prop  when  pro|KTly  braetnl; 
this  pn)p  will  enable  the  patient  to  thsjiense  with  the  use  of  crutchei* 
an<l  tlins  free  the  arms  from  unnecessary  w^ork.  Even  if  \mih 
li ndis  are  paralyzcil  they  may  at  k»ast  serve  as  stipports  to  enable 
the  patient  to  stand  erect  and  to  propi»l  himself  with  tlte  aid  of 
crutches.  If  a  limb  ha.s  bet*n  disuse*!  for  a  long  lime,  the  atrophy 
is  usually  extreme,  the  bones  are  fragile,  and  the  gnmih  has  lieen 
greatly  rttanied  as  compare*!  with  those*  Iind»v  in  wlnrli  ilifiirniltv 
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has  hevu  pn- vented  iuid  in  whk'h  the  weight  of  tlie  ho^ly  has  been 
siistiiiiietl  in  fiinrtioiuil  nse.  In  this  class  of  cases  the  first  step 
must  lie  the  reclvietion  of  ilefonnitj;  the  f(X>t  must  be  brought 
to  a  right  angle  with  tlie  leg,  the  limb  must  l^e  brought  to  tlie 
straight  line,  and  the  Hexion  at  the  hip  must  i>t*  nveirome  in  order 
to  enable  the  patient  to  stand  erect  without  iK'n^ling  the  spine 
forwiird  in  compensatorv  lordosis. 

Actjnired  deh>rniity  of  the  foot  is  far  less  resistant  than  is  the 
congenital  form,  and  l>y  tenotomy  and  tlie  pn)ptT  ap]>!ication  of 
force  it  may  Ik*  readily  straightent^il,  usually  at  one  sitting. 

The  flexion  contrat  tion  at  the  knee  may  iie  overcome  also  by 
careful  and  |)ersistent  manaal  stretching  combiiiefl,  if  necessary, 
witli  division  of  the  contracted  tissues  on  the  |>ostenor  aspect  i>f 
the  joint*     (Si^e  page  4bS.) 

The  Hcxion  deformity  at  the  hip  is  usually  fixed  by  the  con- 
traction of  the  tissues  al>out  the  anterior  sui>erior  spine  of  the 
ilium,  including  the  tensor  vagina^  femoris  nmscle,  which  is  rarely 
paralyzeih  lliese  tissues,  together  with  the  fascia,  may  l>e  divide^l 
suUiitaireously,  or  l>y  o{>en  incision  if  necessary;  after  which 
the  deformity  may  l)e  reduced  by  gradual  foix-ible  extension  of  the 
thigh  while  the  j>elvis  is  fixed  by  flexing  the  other  limb  upon  the 
IhmIv.  When  the  contraction  <l(*fonnities  are  overcome  Literal 
deviadoii  at  the  knee  is  corrected  1,  if  it  be  present,  in  the  same 
manner,  and  the  liony  points  having  been  cart^fiilly  protei'ted  Ijy 
pathling  a  long  spica  plaster  bandage  is  applied  to  fix  die  limb, 

Hie  lesser  degrees  fjf  <lert)rmity  may  be  reduced  by  other 
means,  for  example,  by  n-jx^ated  a[jphcations  of  phLster  baialages 
under  slight  corrective  foire,  or  by  manipulation,  or  by  braces 
and  bandaging. 

Paralytic  kni>ck*knee  may  be  corrected!  liy  the  Thomas  knock* 
knee  brace,  and  this  brace  when  attached  to  a  [)elvic  Viand  is  a 
useful  fonn  of  support  in  the  njutine  treatment  of  paralysis  of 
the  leg  (Fig.  378). 

^riie  Thomas  cali{>er  knee  l*raee  is  another  cheap  ami  useful 
suppjrt.  It  is  of  s|x^cial  service  when  there  is  flexion  or  lateral 
deformity  of  the  limb    (Fig.  282). 

When  distortion  has  been  overcome  and  when  functional  use 
has  l>een  made  possible  by  pro|>c*r  support,  the  devehjpment  of 
active  muscles  which  have  l)een  thrown  out  of  use  by  the  distor- 
tions, and  of  those  in  w^bic'h  part  of  the  inu.seular  substance  has 
been  retained,  i*^  surprising.  In  many  of  these  cases  the  distor- 
tions wiiich  develo[>ed  during  the  temjMjrary  paralysis  have  alone 
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are  influenced  by  many  fa(  tors  of  which  only  a  general  indication 
is  practicable. 

Treatment. — The  treatment  of  the  acute  stage  of  anterior 
poliomyelitis  is  symptomatic.  If  the  diagnosis  has  been  made, 
such  measures  as  would  tend  to  relieve  the  congestion  about  the  dis- 
eased area  should  l)e  employed;  cathartics,  sedatives,  and  counter- 
irritation  of  the  spine,  for  example.  When  the  acute  symp- 
toms have  subside(l  local  treatment  to  maintain  as  far  as  possible 
the  nutrition  of  the  muscles,  to  prevent  deformity  and  to  relieve 
the  strain  upon  the  weakened  tissues,  is  indicated.  The  nutrition 
of  the  parts  may  l>e  improved  by  massage,  by  muscle-beating, 
by  the  direct  application  of  heat  to  the  cold  extremities,  and  by 
the  use  of  galvanism,  as  long  as  it  will  induce  contraction  of  the 
paralyzed  muscles. 

Deformity  may  l>e  prevented  by  moving  each  joint  to  the  limit 
of  the  range  of  motion  in  all  directions  several  times  a  day,  and 
by  supporting  the  limb  with  appropriate  appiratus.  Deformity 
in  those  parts  in  which  it  is  favored  by  muscular  action  and  by 
the  force  of  gravity  apjx»ars  much  more  rapidly  than  is  generally 
supposetl.  The  indications  of  ecjuinus,  for  example,  are  apparent 
within  a  few  weeks  after  jMiralysis  of  the  anterior  muscles  of  the 
leg.  Tlie  first  indication  of  such  deformity  in  this  class  is  the 
discomfort  cause<l  by  |>assively  moving  the  f(H)t  towanl  dorsal 
flexion.  This  liniitatit)n  of  the  range  of  motion  rapidly  increases, 
and  as  it  increases  it  is  confirmed  by  muscular  adaptation  and 
finally  by  stnutiiral  shortening. 

The  Principles  of  Mechanical  Treatment.—  'V\w  objtrt  of  a  brace 
is  to  prevent  tlic  deformity  due  to  weakness  and  to  utilize  the 
muscular  jM)wtr  tliat  remains,  so  that  tlie  disal)ltNl  meinJHT  nmy 
carrv  out  its  function.  As  ea<*h  muscle  has  an  essential  function 
the  i)aralvsis  of  anv  one  must  1h»  followed  l)v  a  <ertain  disabilitv 
and  usually  bv  defonnitv.  Muscles  varv  in  iniiHirtance  as  thev  do 
in  strength,  and  the  ultimate  disability  <anMMl  by  paralysis  may  Ik* 
pretlicunl  vtTv  acnirately  l)y  one  who  is  familiar  with  this  function. 

PvuMYsis  OK  TMK  Antkhimk  Ml  s(  i.i>  ok  INK  \sYx\. — Par- 
alysis of  tilt'  anttrinr  Xv^i  ^ronp  causes  thr  >,-  •A\k^\  .stt»|)pagt*  gait; 
the  t(»t'^  orn;:  on  tin*  floor  wIumi  the  limb  is  swinii:  t'orwanl,  and 
this  ne(e>sitalts  an  awkward  liflini:  of  the  knt-e.  The  result  of 
sueh  jKiralvsis  i^  eipiiinis.  Sli^'lii  e^piinus  li;js  a  tendency  to 
thn>w  the  knee  l»;itkward.  "  rtMurvatiim."  in  <»r.ler  that  the 
patient  ni;iy  phue  the  entire  sole  on  tlie  i:rnmi«l.  More  nuirked 
ei|ninns  nlilii^s  iJu'  patient   to  U'ar  the   wt'l^ht    » iitirely  t»n  the 
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thoroughly  sej>amtetl  fnjin  its  attiic4iment  to  the  spine  of  the 
scapular  iuid  to  tlie  davi<4t\  Thi*  arm  h  then  abluctet!  and  ttie 
flap  of  mu.s<ltv,  made  teii.se,  is  sewtMl  with  nuiiUTous  silk  sutures 
to  the  atrophied  deltoid  and  underlying  capsule  of  the  joint.  The 
skin  vvonuil  is  then  closed  and  the  lioib  is  fixed  in  complete 
abthittion  by  lueausof  a  |ihLster  haiuhige-  Thi.s  attitude  shuidd  he 
retained  tor  al)OUt  two  months,  Afte  ward  massage  aral  exercises 
should    be  employe  h     The  humerus  is  usiudly  hetfl  seeurely,  a 


Fia.  400 


Jiluj9lr&(iti|y(  Uie  impruvement   in  tho  n^Tie«  «if  nhdiiriinn  obtiiirjiea   by  t mtlsplimtAiiOti 
of  tb©  Lritiiesitij^  inuacle.     The  line  of  the  uictaion  ja  shown^ 

certain  power  of  abduction  is  restcreci,  and  the  functional  abiUty 
often  greatly  increased  (Figs.  399  and  400). 

Traxsplantatiox  of  the  SAFtTORiis  Ml  8(  le. — In  ctiscs  in 
which  the  quadriceps  extensor  muscle  is  paralyzed  its  function 
may  l>e  in  part  restored  by  transplantation  of  the  Sartorius, 
as  si'ggesteii  by  Goldthwait.  A  slightly  curved  incision  is  matle 
from  the  patella   in  ward  ai]<l   np\vj:r«l    fn  die  tnuirlli^  third  of  the 
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body  somewhat  forward  as  the  weight  falls  upon  it.  In  this 
manner,  again,  the  knee  may  be  overextended! .  Or  if  extension 
is  checked  by  shortening  of  the  tissues,  induced,  for  example, 
by  habitual  assumption  of  the  sitting  posture,  the  patient  being 
unable  to  lock  the  joint  effectively  by  complete  contact  of  the 
lx)nes,  often  trips  and  falls  l)ecause  of  the  insecurity  of  the  sup- 
port. When  in  the  normal  subject  the  weight  is  lx)me  upon  one 
limb  in  the  attitude  of  rest,  in  which  the  muscles  are  thrown  out 
of  action,  the  knee-joint  is  locked,  but  the  insecurity  of  this  sup- 
port is  illustrated  by  the  school-boy's  trick  of  striking  the  back 
of  the  knee  with  the  hand,  when,  the  muscles  l)eing  taken  una- 
wares, the  person  falls  to  the  ground.  This  insec*urity  is  constant 
when  the  extensor  of  the  leg  is  paralyzed. 

Paralysis  limite<l  to  the  (juadriceps  extensor  muscle  is,  how- 
ever, very  unusual.  In  almost  all  cases  some  of  the  leg  musc*Ies 
are  involved  also,  and  the  brace  usually  must  serve  to  support 
the  foot  as  well  as  the  knee.  In  its  onlinary  form  such  a  brace 
is  constructecl  of  two  lateral  upright  bars,  reaching  nearly  to  the 
pul>es  on  the  inner  and  to  the  trochanter  on  the  outer  side,  joinwl 
to  one  another  by  bands  passing  beneath  the  thigh  ami  the  calf, 
and  attached  to  a  light  steel  foot-plate.  If  the  dorsal  flexors  of 
the  foot  are  paralyzed  the  ankle-joint  is  arrange<l  to  allow  dorsal 
flexion,  but  to  prevent  extension  l)eyond  the  right  angle.  If  the 
calf  muscle  is  paralyzed  a  reverse  catch  is  use<l,  or  the  uprights 
are  attached  directly  to  the  foot-plate  without  a  joint  (Fig.  394); 
or  the  so-called  limited  joint,  allowing  only  a  few  degrees  of  motion 
in  either  direction,  is  used  (Fig.  395).  (See  Talipes.)  In  the 
treatment  of  young  children  the  joint  is  also  omitted  at  the  knee, 
the  limb  l)eing  firmly  held  in  the  exten<le<l  [X)sition  during  the 
active  j)eri(Kl  (Figs.  394  and  397).  This  is  of  advantage  because 
the  joint  is  the  weakest  ptirt  of  the  brace  and  it  soon  becomes 
l(K>se  uiuler  the  severe  strain  to  which  it  is  subjected.  In  older  sub- 
jects a  joint  is  arranges  1  with  a  spring  catch,  the  brace  being  held 
in  the  straight  position  when  the  patient  is  walking  alx)ut,  but 
allowing  flexion  when  the  sitting  posture  is  assumed.  ITiis  is, 
of  course,  a  great  convenience  (Fig.  395).  In  fitting  the  brace 
the  lateral  bars  should  lie  adjusted  to  support  the  limb  without 
uncomfortable  pressure,  and  the  joints  should  be  exactly  opposite 
the  normal  centres  of  motion.  The  thigh  and  leg  bands  should 
Ik»  projXTly  Httt»<l  to  the  contour  of  the  soft  parts  so  that  half 
the  liml)  is  coiitainiHl  within  them.  These  are  sm(X)thly  covered 
with  leather,  and  tiie  limb  is  held  in  |K)sition  by  leather  bands 
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that  complete  tlie  lircumfereiice.  Other  baiiils  are  applied  acTossi 
tlie  fnmt  *>r  bwk  of  the  limb,  either  to  support  it  or  to  fix  it  firmly 
in  place.  In  the  t>nliiiary  hraee  without  tlie  joint  nt  tfie  kr»ee 
there  are  three  anterior  haiMi.H,  one  across  the  front  of  llie  thigh, 
another  across  the  leg,  and  the  third,  a  wide  knee-cap,  supports 
the  greater  part  of  the  strain  (Fig.  397). 

Paralysis  of  the  MrsrLEs  of  the  Hip, — The  effect  of  par- 
alysis of  the  muscles  alxiut  the  hip  is  diflicult  to  <!esc  ril)e,  as  in 


F»ta     3ft7 


B  for  eoiupliH«  |k«rftl)rftii  of  lli«  lUiMrlor  iiiiji*eJ«B  of  ihe  limb;  b«ffoiv  «iiU  jif t«r  eoverinc 


these  ciLHcs  many  other  miiscles  are  usually  involved*  If  all 
the  muscles  are  paralyzed  the  thigh  clangles*  ITiis  is,  however, 
very  nnusiuil,  for  the  tensor  vaginte  frujoris  idni<»st  always  retains 
lis  power  and  it  is  one  of  the  causes  of  flexion  deformity  whicli  is 
so  often  present  in  cases  of  this  character. 

Paralysis  of  the  iliopsoas  nius«*le  makes  it  imposvsihle  for  the 
patient  to  flex  the  thigh  directly.  If  the  adductors  are  paralyzeil 
lie  must  lift  the  thigh  with  the  han<l  when  adduction  is  desireiL 
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Fiinilysis  of  tli«'  gitiui  is  uunW  (*\i<!ent  Ivv  \\\v  atmpliy  anil  hy  the 
weakness  of  the  fxtencling  power  of  the  limh. 

The  distribution  of  the  puralysis  of  the  muscles  of  the  hip  may 
he  aseertaiiiefl  hy  phicing  (he  piitieiit  in  the  ^lc\^m^lenl  josiuif; 
the  leg  is  then  liftetl  from 
the  table,  and  by  placing 
the  thigh  in  different  posi- 
tions the  ability  of  the 
patient  to  move  it  may  l»e 
tested,  in  ohJer  subjects 
hy  vohintary  effort,  in 
younger  ones  by  pricking 
the  part  slightly  with  a  pin* 

General  weakness  of  the 
nnis<ies  of  the  liip  causes 
an  awkvviinl,  insecure  gait, 
accuiinpanietl  usually  hy 
out  wan  i  rotation  of  tlie 
limb,  and,  as  has  been 
statetl,  there  is  almost  al- 
ways accunipanying  par- 
alysis of  other  muscles 
of  the  extrennty.  In  such 
casc\s  a  pelvic  l>iinil  must 
be  attached  to  the  leg 
brace.  ITie  pelvic  band 
is  made  of  sheet  steel  of 
alxiut  IS  gauge,  two  inches 
wide,  fitted  to  ttie  |>elvis, 
which  it  encirt*les  midway 
l)elween  the  crest  of  the 
ilium  and  the  lr<K*hanter. 
At  this  point  it  is  atiacheil 
to  the  brace  by  a  free  joint 

(Fig.  *^**^'^)-  ^^"h**"  the  band 

is  atvuratcly  wi  justed  and 

striippe*]  firmly  about  the  pelvis,  the  ne<*cssary  security  is  assured 

HUfl  the  attitude  of  tin*  limb  in   walking  can  be  rrgulateiL     If 

greater  supjiort   is  drsiretl  a  jM-rinead   ban*!   may  bt*  ap|.Ued  as 

descrilietl  in  the  chapter  on  Discasi*  of  the  IIi|>-jotnt. 

If  Ujth  liml>s  an*  paralyzc^l  ilouble  braces  must  be  usetL    If 
the  nmsclcji  i>f  the  lower  part  of  the  tmck  are  much  weakened 


l)j)«lj  txud  lee  mUaeJrK. 
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the  \yd\w  l>and  may  lie  replMred  by  a  rorset  or  some  form  of  hiwk 
hmvu.     Fortimately  these  fiises  are  imcoiiinion. 

Paralytic  Srouosis,— Paniljlie  seoliosis  ref|iiire8  the  support 
of  corsets  or  Iiraces  as  a  rule,  siieli  as  are  used  in  the  treat  in  rnt 
of  i>ther  fofjiii)  of  distortion  (»f  the  ha<'k,     (See  Lateral  C'lirvature.) 

Paralysis  of  the  Am\. — ParalvKisof  the  arm  is  (cjinparatively 
iinconimoii,  and  treatment  is  rarely  denKinded. 

In  some  iiistanees  a  slioulder  supjK^rt  may  Ix'  of  service  or  a 
bra<*e  to  hold  the  arm  at  a  right  angle  if  the  biceps  is  paralyze*!. 
If  tlie  muscles  of  the  scapula  retain  their  jjower  the  op«^ration  of 
arthrtxiesis  miglit  l»e  of  service  in  fixing  I  lie  ilarighug  joint,  ami 
the  same  operation  mi/jfht  lie  useful  at  the  elbow.  It  is,  of  course, 
evident  that  one  of  the  lower  extremities^  although  ho|)elessly 
weakeuetl,  may  he  braeefl  so  that  it  may  serve  a^  a  simple  prop 
to  tear  weight,  but  ns  the  function  of  the  arm  is  cjuite  different, 
extensive  paralysis  of  its  mnstles  makes  it  practically  useless  to 
tlie  individual. 

Operative  Treatment  I'liK  Rkduction  of  DEFORMtTV.— In  a 
large  pro|H>rtion  of  the  ca.ses  of  anterior  [xiliomyelitis  the  patients 
are  not  stTii  by  the  orthoj:>edic  surgeon  until  months  or  years 
have  elapseii  since  the  original  attack.  They  are  then  l>rought 
for  treatment  liecause  of  stH'oudary  deformity  often  of  an  extreme 
ilegree.  At  least  half  of  the  cases  of  talipes  are  due  to  lliis 
cauise,  and  with  the  deformity  i>f  the  foot  are  often  combined  other 
tlistortions  varying  in  degree  with  the  extent  of  the  pandy.sis. 
Many  of  the  patients  hobble  alMnit  on  a  distorte<i  foot,  others 
use  crutches,  and  in  a  smaller  numlK'r  the  only  mctluwl  of  Ickhi* 
motion  i.s  creeping  on  all-fours.  In  the  ca.se^s  in  which  the  patient 
has  habitually  used  crutches  allowing  the  paralyzed  limb  to 
**  dangle,"  there  is  usually  marker!  flexion  at  the  thn*e  joint.H, 
The  thigh  is  Hexed  UfM*n  the  pehis,  the  leg  is  flexetl  upon  the 
thigli,  and  tlie  fo<it  hangs  iiownwartl  an<l  inward  (plantar  flexed) 
in  an  attitude  of  Cijuino  varus. 

However  extreme  the  paralysi^s  of  a  lower  extremity  nuiy  b<?, 
the  limb  may  Ik*  made  useful  as  a  j»rop  when  prop4*rly  bractnl; 
this  prt»p  will  enable  tlie  patient  todisj*ense  with  the  nse  of  crutchen 
and  thus  free  the  arms  from  unnecesvsary  work*  Even  if  lK>th 
limbs  are  paralyztHj  they  may  at  least  serve  as  siip[K>rts  to  enable 
the  patient  to  stand  eri*ct  and  to  propi'l  himM.*lf  with  the  aid  of 
crutches.  If  a  limb  has  l^een  disuscil  for  a  long  time,  the  atrojihy 
is  usually  extreme,  the  bones  are  fragile,  and  the  growth  has  Ijeen 
greatly  ntanled  .mh  rfimjijind  with  those  lin}!»s  in  whieh  ik^formity 
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has  l)een  prevented  and  in  which  the  weight  of  the  body  has  been 
sustaine<I  in  functional  use.  In  this  class  of  cases  the  first  step 
must  be  the  reduction  of  deformity;  the  foot  must  be  brought 
to  a  right  angle  with  the  leg,  the  limb  must  l)e  brought  to  the 
straight  line,  and  the  flexion  at  the  hip  must  l)e  overcome  in  order 
to  enable  the  patient  to  stand  erect  without  bending  the  spine 
forward  in  compensatory  lordosis. 

Acquired  deformity  of  the  foot  is  far  less  resistant  than  is  the 
congenital  form,  and  by  tenotomy  and  the  proper  application  of 
force  it  may  he  readily  straightened,  usually  at  one  sitting. 

The  flexion  contniction  at  the  knee  may  l>e  overcome  also  by 
careful  and  persistent  manual  stretching  combined,  if  necessary, 
with  division  of  the  contracted  tissues  on  the  posterior  aspect  of 
the  joint.     (See  page  418.) 

The  flexion  deformity  at  the  hip  is  usually  fixed  by  the  con- 
traction of  the  tissues  about  the  anterior  superior  spine  of  the 
ilium,  including  the  tensor  vagina*  femoris  muscle,  which  is  rarely 
paralyzed.  These  tissues,  together  with  the  fascia,  may  be  divided 
sulx'utaneously,  or  by  open  incision  if  nec»essary;  after  which 
the  deformity  may  be  reduced  by  gradual  forcible  extension  of  the 
thigh  while  the  pelvis  is  fixed  by  flexing  the  other  limb  upon  the 
Ixxly.  When  the  contraction  defonnities  are  overcome  lateral 
deviation  at  the  knee  is  corrected,  if  it  l)e  present,  in  the  same 
manner,  and  the  l)ony  points  having  \yeen  carefully  protected  by 
padding  a  long  spica  plaster  Imndage  is  applietl  to  fix  the  limb. 

The  lesser  degrees  of  defonnity  may  In*  reduce<l  by  other 
means,  for  example,  by  repeatetl  applications  of  plaster  bandages 
under  slight  corre<*tive  force,  or  by  manipulation,  or  by  braces 
and  bauihiging. 

Paral\iic  kncK'k-knee  may  lye  correctetl  by  the  Thomas  knock- 
knee  brace,  and  this  brace  when  attached  to  a  pelvic  band  is  a 
useful  form  of  supjK)rt  in  the  routine  treatment  of  paralysis  of 
the  leg  (Fig.  :i78). 

The  Thomas  calijx^r  knee  brace  is  another  cheap  and  useful 
supjKJft.  It  is  of  sj)ecial  ser\'ice  when  there  is  flexion  or  lateral 
defonnity  of  the  limb    (Fig.  282). 

WluMi  distortion  has  l>een  overcome  and  when  functional  use 
has  Ikth  made  jK)ssible  by  pro|x^r  sup|M)rt,  the  development  of 
active  nuiscles  which  have  \yeen  thn)wn  out  of  use  by  the  distor- 
tions, and  of  those  in  which  |)2irt  of  the  muscular  substance  has 
iK'cn  n'taincfl,  is  surprising.  In  many  of  these  cases  the  distor- 
tions which  dcvclojXHl  during  the  temjKmiry  ])anilysis  have  alone 
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preventer]  recovery,  and  tliis  latent  power  may  be  re^iveej  even 
after  years  of  4Hsu.se.  Thus  in  many  iniitances  pnignosis  is 
impossible  until  the  rieforniities  have  Ijcen  corrected  and  until 
tlie  limb,  profierly  stippnrted,  has  been  enal>le<l  to  resume  its 
function. 

Texbon  Tka.nsi'j. am  Allow — 'Hus  Qj»eration  is  lje,st  (uJapted 
to  the  treatment  of  tlistortiouH  of  the  fm>t  causetl  by  imnily^is  of 
the  musckii  of  the  leg.  ami  the  ])roceilure  is  de^criljetl  at  length 
in  that  section. 


Fid     .109 


PamU>i»  Kit  ihe  kft  4lrJi<i»i(   fny^clc*  «hoi%iris  the  elcvatiuii  of  thr  tiUoulikT  whco  tb^ 
p*twtil  9,%t9tnpU  la  Alidtict  tlifl  mnn,     (.See  Fig.  4(MI,) 

HoFKAS  OpKRATION  KOK   pAUALVSLS  OF  TJIK  I  >ELTOlO   MrsCI^. 

— ^One  of  the  most  useful  opf»rations  of  this  <*lass  is  the  transplanta* 
tjon  of  the  trapestius  mu?i(le  for  puralysis  of  the  deltoid.  In  cases 
tf  this  chiss  theTe  Ls  disabling  laxity  cr  even  subluxatiin  at 
the  articulation »  and  the  exaggerated  elevation  of  the  shoulder 
when  the  patient  attempts  to  raise  the  arm  makes  the  disability 
very  n<itic*table  (Fig.  390), 

A  bniail    (lap  of  skin,  its  coovexiry  i»vtr  five  up|M  r  c|uarter  of 
the  deltoid    muscle,  is    raised   ex|M>sing    the    tra|)ezius.     This    b 
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thoroughly  sepjirate<l  (win  its  attsu'hnient  la  the  spine  of  the 
scnpular  and  to  the  tlavidc.  The  arm  is  then  ulxluf t^nl  iiml  the 
Hap  of  mils*  le,  nuu!e  tense,  is  sewetl  with  munenHis  silk  sutures 
to  the  atrophie<i  tleltoiti  aiuf  underlying  cupsule  uf  the  joint,  llie 
skin  wound  is  dien  closed  and  the  Unih  is  fixe<l  in  eomplete 
abfiiictiiiu  by  means  of  a  pla.ster  liandagc.  This  attitude  should  Le 
retained  ff)r  alnnit  two  montli.s.  Afte  ward  nia^ssnge  and  exenises 
should    Ik'  tmploye  K     The  humerus  is  usuidly  held  securely^  u 


Itlttilltttiiiv  Ui«  liiipruvr  III  rill    in  itir  ntittfr  of  aLMlurfiun  ••bixint^i   by  irmiuiilttlitJiCiOQ 
of  lbs  tni(i«xiui  niiiaU.     The  Imv  uf  the  iiuknim  i«  thorn u^ 

t*ertain  power  of  aUIurtion  \s  T^siitmK  «i'd  the  frnufinnal  ahililv 
often  greatly  inerea^^ed  (Figs*.  390  and  400). 

Transplantation  ov  thk  SAKTORit  s  Mi  s^ilk.— In  eaMii  in 
whidi  the  quodnc^eps  extensor  muscle  is  paralysed  its  fijnction 
wiay  tie  in  purt  restored  by  transplantation  of  the  Sartorics, 
as  Hrggested  by  Goldthwait.  A  slightly  curve«l  incision  is  made 
from  the  patella  inwaril  and  upwunl   to  the  middle  thini  uf  the 
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tliigh.  The  Sartorius  is  exposed,  divided  near  its  insertion  and 
thoroughly  separated  from  the  surrounding  parts.  Its  extremity 
is  then  inserted  into  an  opening  made  in  the  tendinous  expansion 
of  the  c|uadnreps  miLstle,  to  which  and  to  the  patella  it  is  firmly 
attachecL  The  extended  i>osition  should  he  retained  for  several 
months.  In  favorable  <'ases  a  useful  degree  of  power  of  extension 
is  supplied. 

Paralysis  of  the  museles  tjf  th*'  ;irrn  and  hand  is  conipiirativeJy 
uniisuaL  The  ojMTation  of  tendon  shortening  eondiineil  with 
transphuitatitm  of  the  tendons  of  one  or  more  active  nnj.seles 
may  Im*  of  seniee  in  the  treatment  of  \^TistHJrop»  and  opfxirtunities 
may  suggest  themselves  in  other  situations  whenever  it  is  possible 
to  utilize  the  museular  p4_*wer  to  l>etter  mlvanlage. 

Artiiikjoksls. — As  has  l>een  stateti  of  tendon  transplantation, 
arthrodesis  is  of  greatest  service  at  the  ankle-joint,  where  it  may 
serve  to  fix  the  ftwit  at  a  right  angle  ^\ith  the  leg.  (See  Talipes.) 
In  exceptional  Citses  arthriKlesis  or  ext*ision  at  the  knee  may  be 
athisable  in  the  older  patients,  but  in  young  subjects  the  slrain 
n[M)n  the  long*  weak  lever  fonne<I  by  the  two  kmes  wnll  almost 
always  induce  ileformity.  Arthnxlesis  at  the  hip  might  Ix*  of 
service  in  cases  of  cjojuplete  paralysis  of  the  pt4vic  m useless.  The 
0[>eration  is  f>erf(rrme<l  as  for  arthrc>tomy  in  the  treatment  of  con- 
genital disphic'cincnt  of  the  hip  (see  page  544),  except  that  the 
cartilage  is  thoroughly  removes!  from  the  head  of  the  fenmr  an<l 
frfun  the  acefabuhini,  A  short  spic^a  phister  supp*>rt  should  lx» 
worn  nndl  union  is  firm. 

Arthrtxlesis  at  the  shoulder  may  lie  of  service  wlien  tlie  supporting 
nmsdcs  are  paralyze<l.  The  mctliod  of  opening  the  joint  is  des- 
cril»e<l  on  page  489. 

Arthrodesis  at  the  ellxiw  and  wrist  may  be  of  service  in  assuring 
an  impnived  attitutle.  Whenever  |iossible  the  operation  should 
Ix'  reinfon'e<l  l*y  tend4in  or  muscle  transplantation. 

OsTKOTOMY. — In  rare  instances,  particularly  in  the  extreme 
deformities  in  the  adult,  osteotomy  i>f  the  fetmir  at  the  hip 
or  knee  may  l>e  necessarj'  in  onler  to  overc^ome  resistant  dis- 
tortion. 

NKKVii  GtUl-TiNG.^ — A  numlier  of  operations  ha\T  Ijeen  per- 
fonned  recently  witli  the  aim  r)f  restoring  muscndar  jKiwer  in 
paralysed  muscles  by  uniting  the  imictive  nerve  with  cine  which  Lh 
still  in  communication  with  tJie  nerve  centres.  Some  encoumging 
results  have  U^en  repiyrted.  but  they  are  far  fmm  convincing. 
It  lianlly  seems  likely  that  ii  nerve  that    hiL^i  been  inactive  f<ir 
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years  would  retain  u  sufiiciently  uomml  stnicturt*  to  take  up  its 
function  again  even  if  the  union  with  another  iiervx*  trunk  were 
perfet^t.* 

Recapitulation  of  Treatment,— -This  consists  in  suppoit  aiir] 
electrical  stimulation  of  the  muscles  rluring  the  periml  of  recovery, 
together  with  a  suitnhle  brace  to  hold  the  limb  in  the  lx*st  possible 
position  for  usefulness  when  the  final  extent  of  the  paralysis  has 
l>ecome  evident.  With  the  support  any  treatment  that  will  im- 
prove the  initrition  of  the  part  is  of  service;  massage  and  muscle- 
beating  are  of  s|x^cial  value,  llie  hmb  in  which  the  circuhition 
is  deficient  should  lie  protectetl  from  the  cold  by  proper  covering, 
and  its  nutrition  may  l>e  improved  by  the  (hrect  applicaiion  of 
heat,  the  hot-air  or  hot- water  bath  botli  being  usefoL  Above  all 
else,  functional  use,  which  is  made  |K*ssible  liy  apparatus,  is  of  tlie 
first  importance  in  preserving  and  stimulating  whatever  musi'ular 
power  remains;  and  spetnal  g\Tnuastic  exercises  to  this  end  may 
be  employed  if  practicable.  The  jirevention  of  deformity  during 
the  growing  pericxl  is  of  great  importance.  Every  morning  and 
night  the  joints  of  the  paralyzed  part  siiould  In*  passively  moved 
to  the  norinat  limits  in  all  tUrections  in  onlcr  to  prevent  the  gradual 
limitation  of  the  range  of  motion  which  is  the  first  indication  of 
the  deformity.  Lateral  deviation  of  the  limb  or  fof)t  may  be 
preventcf!  by  passive  manipulation  and  by  careful  adjnstna'ut 
or  modification  of  tlie  siip|jort.  Braces  should  lie  strong  and  as 
simple  as  may  lie  in  construction.  Elastic  ban* Is  anti  springs, 
applied  with  the  design  of  replacing  paralyzed  muscles,  are  of 
little  practical  use,  since  they  are  ineffective  in  action,  difficult 
to  adjust,  and  easily  disarranged.  The  parent,  when  treatment 
is  l>egun,  must  be  impressed  with  the  fact  that  a  brace  must  be 
strong  enough  to  serve  its  purjwse  even  though  its  weight  be 
objectionable;  that  its  jieriod  of  usefulness  is  hmite<l,  and  that  it 
must  be  replace<l  when  it  is  outgi'owTi;  that  the  bi^eaking  of  a  brace 
from  time  to  time  is  unavoidable,  and  that  such  accidents,  in  so 
far  as  they  are  e\idences  of  the  functional  activity  of  the  patient, 
are  favorable  indications. 

Careful  supervision  of  the  patient,  even  tliough  the  weakness 
is  not  great*  will  be  necessarj'  during  the  periwl  of  growth.  The 
contrast  l>etween  the  development  and  symmetry,  the  muscular 
power  and  practical  utility  of  a  limb  tliat  has  receivetJ  this  care 
and  supervision,  and  one  that  has  Ix'ii  neglected,  is  sufficiently 


<  Spiti^t  Amor.  Juur.  Ortb,  Surfery.  Aii«iut,  iy04. 
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striking  to  impress  anyone   with   the  necessity   for  this  tedious 
and  apparently  never-ending  treatment. 

Thus,  in  this  as  in  other  chronic  diseases  and  disabilities  the 
character  an<l  the  duration  of  the  treatment,  its  object,  and  the 
final  results  that  one  may  expect  to  attain  by  it,  should  be  ex- 
plained to  the  parents  when  the  care  of  the  patient  is  undertaken. 


CHAPTER    XVIII. 

DISEASES  OF  THE  NERVOUS  SYSTEM  (CV)Ntinued). 

Cerebral  Paralysis  of  Childhood— Spastic  Paralysis. 

Cerebral  paralysis  or  palsy  is  in  orthopedic  practice  secono 
only  in  frequency  and  importance  to  anterior  poliomyelitis.  It 
is,  however,  entirely  different  in  its  distribution  and  in  its  effects. 
It  is  a  form  of  disability  that  is  characterized  by  motor  weakness, 
by  stiffness  and  loss  of  control,  rather  than  by  paralysis.  It 
affects  entire  members  and  it  results  in  atrophy,  contractions,  and 
deformity. 

It  may  involve  half  the  body,  hemiplegia. 

It  may  be  limited  to  the  lower  extremities,  paraplegia. 

It  may  involve  both  the  upper  and  lower  extremities,  diplegia. 

In  rare  instances  but  one  extremity  is  affected,  monoplegia. 

Distribution. — In  451  cases  of  cerebral  paralysis  analyzed  by 
Peterson,*  332  were  of  the  hemiplegic  type,  73  were  of  the 
diplegic  type,  and  46  were  of  the  paraplegic  type.  In  121  cases 
observed  at  the  Hospital  for  Ruptured  and  Crippled,  63  were 
paraplegic  or  diplegic  and  58  were  hemiplegic.  '^i'he  hemiplegic 
form  of  pamlysis  is  usually  acquired;  the  diplegic  and  paraplegic 
forms  are  usually  congenital. 

Etiology  and  Pathology. — Cerebral  paralysis  may  be  divided 
into  two  classes — the  congenital  and  the  acquired. 

Gongenital  Paralysis. — Paralysis  of  intrauterine  origin  may  be 
the  result  of  mal development  or  injury  or  a  secondary  effect  of 
intercurrent  disease  of  the  mother.  Paralysis  caused  by  injury 
at  birth  is  usually  the  result  of  rupture  of  bloodvessels  of  the 
meninges  due  to  prolonged  labor  or  to  the  pressure  of  instru- 
ments. 

Acquired  Paralysis. — Acquired  paralysis  may  be  due  to  hemor- 
rhage, embolism,  thrombosis,  or  to  disease.  Sachs^  presents  the 
following  chissification  of  causes  and  effects: 

'   American  Text-book  of  Diseases  of  Children. 
2   Sachs,  Nervous  Diseases  of  Children. 
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General  Symptoms,  Motor.— The  effect  of  the  lesion  of  the 
brain  and  of  the  secondary  changes  in  the  cord  is  to  impair  the 
volontary  control  of  the  limbs  supplied  from  the  affected  area, 
and  at  the  same  time  the  inhibition  of  the  higher  centres  is  im- 
paired or  lost.  Thus,  together  mth  the  loss  of  power,  there  is 
usually  a  corresponding  exaggeration  of  the  reflexes  causing  a 
spastic  rigidity  of  the  limbs.  This  induces  distortion,  which 
finally  becomes  fixed  by  the  adaptive  changes  in  the  tissues.    As 
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the  centres  for  the  nutrition  of  the  paralyzed  parts  are  not 
involved,  the  muscles  do  not  waste  and  the  circulation  is  but  little 
affected.  Thus  the  atrophy  as  compared  with  paralysis  of  spinal 
origin  (anterior  poliomyelitis)  is  comparatively  slight,  and  this, 
together  with  the  retardation  of  growth,  is  due  rather  to  the  genera! 
effects  of  the  disease  and  to  the  loss  of  function  than  to  the  direct 
influence  of  the  nervous  lesion. 

40 
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Mental. — In  this  form  of  paralysis  the  lesion  is  of  the  brain, 
and  the  direct  injury  of  its  structure  and  the  interference  with  its 
development  is  likely  to  cause  mental  impairment.  This  mental 
impairment  is  usually  more  marked  in  the  paraplegic  or  diplegic 
than  in  the  hemiplegic  form,  because  in  the  latter  but  half  the 
brain  is  involved,  and  because  the  injur}'  or  disease  occ*urs  at  a 
later  period  of  its  development.  So,  also,  the  mental  <levelopment 
is  usually  less  interfered  with  in  the  paraplegic  than  in  the  diplegic 
type.  For,  although  both  hemispheres  were  involved,  yet  the 
recovery  of  power  in  the  arms  shows  that  the  injur}'  was  less  exten- 
sive than  when  the  weakness  persists  in  one  or  both  of  the  upper 
extremities. 

It  is  estimated  that  in  50  per  cent,  of  the  hemiplegic  cases  the 
patients  are  feeble-minded,  although  comparatively  few  (13  per 
cent.)  are  idiotic.  In  the  paraplegic  and  diplegic  forms  of  par- 
alysis about  70  per  cent,  of  the  patients  are  feeble-minded,  and 
from  40  to  50  per  cent,  are  idiotic.     (Sachs.) 

Epilepsy  is  an  accompaniment  of  about  45  per  cent,  of  all 
forms  of  cerebral  paralysis,  and  in  20  per  cent,  of  the  cases  athetoid 
or  associated  movementsin  the  j)aralyze<l  parts  i>ersist.    (Peterson.) 

Congenital  Weakness  and  Paralysis. 

The  congenitid  form  of  cerebral  paralysis  is  often  seen  in 
orthopedic  clinics,  because  the  effect  of  the  lesion  of  the  brain 
in  retiinling  physical  development  first  atfnuts  the  attention  of 
the  mother.  Thus,  infants  are  bnnight  for  cxanniiation  because 
they  are  unable  to  sit  or  stand  at  the  usual  time.  In  certain 
instances  the  cause  of  the  physical  weakness  is  simple  i<li(K*v.  In 
such  cases  the  vacant  expression,  the  inability  of  the  child  to  recog- 
nize even  its  mother,  the  extreme  weakness,  and  the  uhsence  of  the 
spastic  rigidity  of  the  limbs  will  make  the  diapiosis  clear. 

In  another  class  of  cases  the  weakness  appears  to  be  cause<l 
simply  by  retarded  cerebnd  development.  'i1ie  p.itient  is  apathetic 
and  wcjik,  but  there  is  no  evidence  of  pandysis  iind  tliecompanttive 
intelli^en<'e  of  the  patient  distinguishes  tliis  typ«*  from  the  idiotic 
<*lass. 

In  the  <harj»cteristic  form  of  cerebnil  panilvsi^  as  sirn  in  early 
life  the  child  may  be  itiiotic,  or  >im|)ly  apathetic,  or  fairly 
normal  in  i?itelli<;ciice,  but  it  i>  always  weak,  and  in  the  sitting 
|K)stnre  the  ^pine  i'^  Usually  bent  backwani  int(»  a  lon^,  more  or 
less  ri^'id  curve.      It  makes  no  I'iVort  to  stain  I,  and   when  placed 


DISEASES  OF  THE  NERVOUS  SYSTEM  627 

in  the  erect  posture  it  will  be  noticed  that  the  thighs  are  usually 
pressed  closely  against  one  another  and  that  the  feet  are  extended. 
The  limbs  are  "stiff."  There  is  a  peculiar  resistance  to  flexion 
at  the  extended  joints,  which  slowly  gives  way  under  steady 
pressure.    This  is  the  characteristic  spastic  rigidity  (Fig.  401). 

Deformities. — ^These  children  usually  begin  to  stand  and  to 
walk  at  about  the  third  year  or  later  with  an  awkward,  shuffling 
gait;  the  limbs  are  usually  flexed,  adducted,  and  rotated  inwartl; 
the  knees  touch  one  another  or  the  legs  may  be  crossed,  while 
the  feet  tuni  inward  in  a  persistent  attitude  of  slight  equinovarus. 
The  ecjuilibrium  is  very  easily  disturbed,  partly  because  of  the 
deformities  and  partly  because  of  direct  lesion  of  the  brain.  In 
the  majority  of  the  congenital  cases  the  paralysis  is  paraplegic  in 
its  distribution;  perhaps  15  per  cent,  are  of  the  hemiplegic  variety, 
and  in  a  somewhat  larger  number  the  paralysis  is  diplegic  in 
distribution  (Fig.  401). 

It  has  been  stated  that  the  typical  deformity  of  the  foot  was 
equinovarus,  but  in  older  subjects  who  have  walked  about  in  the 
attitude  of  flexion  at  the  hips  and  knees  there  may  be  an  accom- 
modative distortion  of  the  foot  toward  valgus,  or  even  to  an  ex- 
treme degree  of  calcaneovalgus. 

As  has  been  stated,  in  a  certain  number  of  cases  the  intelli- 
gence is  not  impairerl,  but  more  often  the  patients  are  distinctly 
feeble-minded.  They  are  very  nervous,  easily  stiirtled,  emotional, 
and  are  often  unable  to  speiik  distinctly,  yet  it  is  interesting  to 
note  that  this  peculijir  emotional  excitiiliility  often  passes  for  an 
extreme  degree  of  brightness  of  intellect  and  (juickness  of  per- 
ception. In  fart,  parents  often  remain  unconvinced  that  the 
child  is  lacking  in  mental  power  until  it  reaches  an  age  when 
comparison  with  other  children  makes  this  conclusion  inevitable. 

Acquired  Paralysis. 

As  in  cuiult  life,  tlie  common  form  of  ac(|uired  cerebnd  par- 
alysis i?i  childhood  is  hemiplegia.  About  two-thinls  of  all  the 
cases  occur  in  the  first  three  years  of  life;  and  in  about  20  per 
cent,  of  these  the  affection  of  the  brain  is  a  complication  of  infec- 
tious disease.  The  onset  Ls  usually  su<l<len,  and  is  accompanied 
in  the  majority  of  cases  by  fever,  convulsions,  and  loss  of  con- 
sciousness. When  the  child  regains  consciousness  the  i)aralysis 
of  the  arm  and  leg  is  at  once  evident,  an<l  in  about  20  per  cent, 
of  the  cases  the  face  is  paralyzed  also. 
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Defonnittes. — At  first  the  paralysis  is  a  simple  pawerlessress, 
but  soon  the  exaggeration  of  tlie  reflexes  is  evident.  As  has 
been  stated ,  there  is  a  loss  of  voluntary  power  and  an  increase  of 
the  reflexes  or  "stiffness"  of  the  paralyzetl  members*  They  are 
no  longer  competent  to  assume  the  more  difficult  attitudes  and 
functions,  and  the^e  are  replace*!  by  those  that  are  simpler;  thus 
flexion  becomes  habitual. 

In  typical  liemiplegia  the  foot  is  plantar  flexed  and  adducted. 
The  leg  b  flexed  on  the  thigh  and  the  tliigh  on  the  trunk,  and 

with  the  flexion  adduction  is  usually 
combine*!.  The  arm  is  held  against  tlie 
tliorax,  the  forearm  is  flexed  upon  the 
arm  in  an  attitude  midway  betw^eeu  pro- 
nation and  supination.  The  liand  is 
flejced  upon  the  arm  and  inclined  towanl 
the  ulnar  side  and  the  fingers  are  clasped 
over  t!ie  adducte<^l  thumb  (Fig.  403). 

Disability. — ^The  loss  of  power  is  not 
ii!»solute;  in  most  instances  tlie  patipnt 
b  able  to  walk  witli  an  exaggerateil  limp, 
( i  ragging  the  stiff  enetl  and  distorted  limb, 
whicli  ser\es  as  a  prop  rather  than  ns 
an  active  support.  So,  also,  the  control 
of  the  upper  extremitie-s  is  in  {>art  r^- 
tnined;  the  patient  is  able  to  abduct  the 
arm,  to  partly  extern!  the  forearm,  scmie- 
times  to  extend  the  fingers  and  to  abduct 
the  tliumb,  but  the  power  to  dorsiflex  the 
liand  and  at  the  same  time  to  extend 
tlie  fingers  is  not  usually  retained  in  a 
case  of  til  is  clmracter. 

Loss  of  Orowth.^Thc  growtli  of  tin* 
patient  as  a  whole  is  usually  retanletl  to 
A  certain  extent  by  thelei^ion  of  tliebmin, 
riiere  is  in  aildition  a  certain  degree  of 
inecjuality  in  tlie  growth  of  the  two  halves 
of  the  body*  Hi  is  inequality  is  more 
mark»l  in  the  upper  tlian  in  Uie  lower 
'  xtremity.  Shortening  to  the  extent  of 
(  inch  in  the  lower  extremity  is  not 
usually  axceeded*  but  tlie  groi^^h  of  the  arm  an<l  hand  may  be  very 
markedly  checked.    This  disproportionate  loss  of  groii-th  in  the 
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upper  over  the  lower  extremity,  although  it  may  be  explained  in 
part  by  tlie  situation  of  the  lesion  of  the  brain,  depends  more  directly 
upon  the  Interference  with  function.  The  lower  e-xtremity  is  rarely 
dbablaJ  to  an  extent  that  prevents  its  use  in  locomotion,  conse- 
quently its  nutrition  is  preserved ;  whereas,  the  same  ilegree  of 
paralysis  of  the  arm  utterly  unfits  it  for  its  more  difficult  fiuK  tions 
and  it  becomes  a  useless  appendage.  With  the  disuse  of  function 
there  is  a  corresponding  diminution  of  nutrition  and  a  consequent 
atrophy  and  loss  of  grow^th. 

Extreme  deformity  and  disability,  as  in  the  type  ilescnbed,  are 
rather  unnsuah  In  many  uistances  tliere  is  almost  complete 
recovery  from  tlie  paralysis,  only  an  aw^kwardness  and  slowness 
of  movement,  combine«l  with  an  increfise  of  refiejces  and  a  slight 
hemiatrophy  of  tlie  boiJy  exists.  In  some  cases  a  slight  degree 
of  equinus  is  tlie  only  deformity;  in  othei'S  weakness  of  the  arm 
may  persist,  althougli  complete  control  of  the  lower  extremity 
has  been  regained* 

The  final  effect  of  the  paralysis  is  almost  always  more  market! 
in  tlie  upper  tlian  in  tlie  lower  extremity;  thus,  when  contrac- 
tions ami  deformities  of  tlie  lower  extremity  are  present  the  arm 
and  hand  are  often  practically  disabled. 

Treatment.  1.  Hemiplegia. — ^The  treatment  from  the  ortho- 
ppfiic  standpoint  consists  in  stimulating  the  nutrition  of  the 
paralyzetl  parts,  in  preventing  deformity,  and  in  improving  the 
functional  ability*  The  results  of  treatment  are,  of  course,  very 
greatly  influenced  by  tiie  mental  condition  of  the  patient.  If 
the  mentid  power  is  not  impaired  one  may  count  upon  the  etTorts 
of  the  patient  for  aid;  whereas,  if  the  patient  is  idiotic  there  is  but 
little  encouragement  for  active  treatment.  If  tlie  patient  is  seen 
before  the  secondarj'  contractions  liave  appeareil,  deformity  may 
be  prevented  in  great  degree  by  regukr  massage  and  by  passive 
movements  in  the  directions  opposed  to  the  habitual  positions.  If 
the  spastic  contraction  is  slight  a  light  jointetl  leg  brace  attacheii 
to  a  pelvic  band  may  be  used.  By  tliis  means  the  movements  are 
controlletl  and  tlie  excessive  expenditure  of  nervous  energy  neces- 
sary to  guide  the  limb  may  be  lessened.  If  the  support  is  sup- 
plemented by  massage  and  regular  ejcercises  the  control  of  the 
limb  may  be  greatly  improved. 

In  many  instances  the  patients  are  not  seen  until  late  cliihl- 
hood,  when  tlie  deformities  have  become  fixed.  The  foot  is 
usually  turnal  inwanl  and  dowTiward  (equinovarus) ;  there  is 
flexion  at  tlie  knee  and  often  flexion  and  adduction  at  the  idp, 
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the  resistance  of  the  contractions  being  dependent  upon  the  dura- 
tion of  tlie  defonnity.  In  such  cases  tlie  distortions  must  be 
corrected  by  force  and  by  division  of  more  resistant  tissues,  in- 
cluding often  the  tendo  Achillis,  the  plantar  fascia,  ami  in  many 
instances  the  hamstrings  and  the  adductors  of  the  hip.  The 
h'mb  is  then  fixed  in  a  plaster-of-Paris  bandage  for  a  sufficient 
time  to  overcome  the  more  direct  tendency  to  deformity.  In 
correcting  hemiplegic  or  paraplegic  deformity  one  should  be 
particular  to  overcome  resistant  contraction  at  the  knee  before 
dividing  the  tendo  Achillis,  for  if  the  patient  is  allowed  to  walk 
afterward  with  a  flexed  knee  the  foot  may  assume  the  calcaneus 
deformity.  As  additional  precaution  the  foot  at  the  time  of  an 
operation  should  be  fixed  at  a  right  angle  with  the  limb;  not  over- 
corrected  as  is  usual.  WTien  the  bandage  is  removed  a  brace  is 
of  service  in  guiding  the  limb,  and  regular  massage  and  fon»ible 
passive  movements  together  with  proper  exercises  should  be 
employe<l  whenever  practicable.  In  this  class  of  cases  the  defonni- 
ties  may  be  overcome  in  most  instances,  but  there  is  a  tendency 
towanl  flexion  at  the  knee,  and  stiffness  and  awkwardness  in 
movement  usually  persist. 

In  many  of  tlie  milder  hemiplegic  cases  the  only  defonnity  is 
of  the  foot.  This  should  be  treated  by  division  of  the  tendo 
Achillis  and  by  supjx)rt  for  a  time  until  the  deformity  habit  has 
<lisap{>eare<l. 

Tendon'  Tkansplantation. — If  the  arm  is  but  slightly  affectc^l 
proper  excnises  will  greatly  iinpn)ve  its  ability.  In  the  more 
extreme  cases,  in  which  the  fingers  a  e  clasped  over  one  another, 
treatment  is  of  little  avail.  In  another  class,  in  which  the  patient 
has  the  jK)wer  of  extending  the  fingers  only  when  the  wrist  is  flexed, 
tlie  jK)wcr  of  dorsiflexion  may  be  restored  or  improved  by  tnins- 
planting  the  flexors  of  the  carpus  on  the  radial  and  ulnar  bonier  to 
the  extensors,  which  have  been  overlapped  and  shortened  to  the 
prooper  extent.  These  tendons  may  be  cx|)()sed  by  latenil  incisions, 
and  may  l)e  attached  to  the  dorsal  tendons  by  passing  them  about 
the  border  of  the  radius  and  of  the  ulna,  or  the  tcn<loiis  may  be 
elongated  l>y  silk,  which  may  be  inserted  directly  to  the  median  sur- 
face of  the  tarsus  or  nietatiirsns.  In  such  instances  one  hopes  that 
fibnnis  tissue  will  l)e  deposited  about  the  artificial  tenthm  and 
finally  replace  it.  In  other  instances  the  two  tendons  have  been 
pnsh(»d  throut^h  an  opening  in  the  interosseous  nienibnme  to  the 
dorsjd  surfa<<'  of  the  wrist,  and  thcTc  nnitt^l  with  the  tendons  of 
the  cxtiMisors  of  the  fingers.     The  results  of  these  ojK^rations  as 
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far  as  improving  the  attituile  \s  conceniecl  are  usually  goa«l.  The 
transplauUition  of  otlier  tonlons  may  be  of  service,  but  tlie  opera- 
tion is  limited  in  usefulness  for  the  reasons  state*  1/  Athetoid  move- 
ments of  the  hantl  and  arm  may  Ire  relieveil  somewhat  by  prolonged 
fixation  in  a  plaster  l»au<lage,  or  liy  arthrodesis  at  the  wrLst-joint. 

Put.  404 


Cerebral  pttraplc>«m,  4«ciiuil  »i»ts»  in  treatitictii .  fclio  lotig  re(ilnc«<l  by  the  ahcirt  tptc*.  Thw 
patii*nt,  lit  the  tige  of  eiicht  yeuTM,  wna  titttible  lo  atami  wiiliout  aJtsislimci;.  Tim  spaatie 
coulrw](iou»  aiKl  defomnilip'-s  wore  ovcroome  by  te«otomie«  and  by  force,  itad  u  double 
lone  «pica  b&adi&ge  wa^  a{i|>lie4l  This  wns  worn  for  eiffht  mnnilur.  It  was  thi»ii  neplaced 
by  Lh«  bandnice  eboNru  in  the  illujitraliao.  Six  months  Uter  this  WM  removed.  There  is 
lit  present  no  deformity,  luid  the  oliild  wiilks  fairly  well. 


2.  P&raplegia. — Hie  treatment  of  spastic  paraplegia  is  niuch 
more  difiicult  than  that  of  hemiplegia,  because  the  disability  is 
very  much  greater  and  because  the  mental  impairment  is  usually 
more  marke*! 

In  general,  the  treatment  in  infancy  is  by  massage  and  by 
manipulation,     \Mien  the  child  shows  a  desire  to  walk  an  at- 

*  Towitsend,  TruiaHciioiia  American  Orthopedic  AnBOcintiou,  1900,  vol.  xiti. 
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tempt  should  be  mmle  to  relieve  the  spastic  contractions.  In 
certain  instances  complete  correction  of  all  deformities,  followed 
by  prolongejJ  fixation  of  each  joint  in  the  overcorrected  attitude, 
may  be  of  semce  (Fig.  404).  This  may  be  combined  with  mul- 
tiple tenotomies  if  the  contractions  are  more  resistant.  TIjc 
advantage  of  tenotomy,  aside  from  tiae  simple  correction  of  de- 
formity, is  that  by  elongation  of  the  tendon  the  response  to  the 
exaggerated  motor  impulses  is  lessened  and  an  opportunity  for 
more  effective  control  is  afforded.  The  beneficial  effect  of  com- 
plete division  of  contracted  parts  in  checking  spasmodic  contrac- 
tions is  verj^  markei  in  older  patients. 

Tendon  Transportation. — Transplantation  of  tendons  from 
the  flexor  to  the  extensor  aspect  of  the  limb  to  overcome  per^ 
sistent  flexion  of  the  knee  may  be  of  ser\^ice  in  certain  cases. 
According  to  the  metliod  of  I^nge,  the  tendons  are  exposed  by 
incisions  on  the  lower  latend  tispei-ts  of  the  knee*  They  are 
then  carried  forward  Ijcneath  the  skin  and  are  attached  to  the 
insertion  of  the  qua4lriceps  extensor  tendon,  which  is  exposed  by 
a  median  incision.  The  actual  insertion  is  usually  made  by  a 
strong  cord  of  silk  prolonged  from  the  extremity  of  each  tendon* 
This  is  necessarj'  to  give  it  sufficient  length.  The  good  effect 
of  the  operation  Ls  to  be  ascribed  in  all  probability  in  far  greater 
degree  to  tlie  removal  of  the  deforming  force  than  to  the  extending 
action  of  tlie  flexor  muscles*  Except  ui  tlie  very  mild  cases  of 
paraplegia,  and  as  an  aid  in  retjuning  the  limbs  in  the  improved 
position  after  operative  treatment,  braces  are  of  little  value. 
The  trunk  is  not,  as  a  rule,  deformed  except  in  tlie  diplegic  cases 
in  which  the  mental  impairment  is  great.  Manipulation,  massage^ 
an<l  posture  are  of  some  service  in  correcting  and  preventing  thb 
distortion. 

Prognosis, — It  is  stated  by  Peterson'  that  tl»e  patients  in  whom 
tlie  paralysis  is  paraplegic  or  diplegic  in  distribution  usually  die 
before  tlie  twentietti  year,  antl  that  but  few  of  those  in  whom 
it  b  hemiplegic  reach  the  age  of  forty.  This  prognosis  applies, 
It  may  be  assumed,  ratlier  to  Uie  eJttreme  cases  accompanied  by 
mental  impairment  than  to  the  milder  fonns.  In  almost  all 
cases  tlie  patient,  even  if  idiotic,  is  finally  able  to  stand  and  to  walk- 
As  a  nile,  tliere  b  for  a  time  a  gradual  improvement  in  motor 
power  and  in  mental  control  as  well.  It  b  evident  that  in  a  class 
in  whidi  mental  enfeebleraeut  b  so  common  and  in  which  epilepsy 
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is  present  in  so  large  a  proportion  of  cases,  moral  and  mental 
training  is  of  great  importance. 

Ortliopedic  treatment,  although  it  has  no  tjirec't  action  upon 
the  lesion  in  the  brain,  certainly  has  an  indirect  effect  upon  the 
mental  as  well  as  njK>n  the  physical  condition  of  the  patient. 

Wien  deformity  has  been  corre<^-'te<i  and  when  contractions  have 
been  overcome,  functional  use  requires  less  mental  effort;  and 
motor  control  may  be  still  further  improved  by  drilling  the  patient 
constantly  in  simple  movements.  Such  exercises  improve  the 
motor  communications  and  the  ability  of  the  paralyzed  part  as 
welh 

Spastic  Spinal  Paialyaia. 

Occasionally  one  encounters  cases  of  spastic  paraplegia  in 
which  tiiere  b  no  cerebral  impairment.  In  such  cases  tlie  lesion 
appears  to  be  confined  to  the  spinal  cortl  and  to  be  a  degeneration 
of  the  distal  portions  of  the  pyramidal  tracts  due  to  imperfect 
development.*  The  treatment  Ls  similar  to  the  ordinary  form  of 
spastic  paraplegia,  but  the  prognosis  is  far  more  encouraging. 


PiogressiTe  Muscular  Atrophy. 

Progressive  muscular  atrophy,  as  the  terra  implies,  is  a  progres- 
sive wasting  of  tlie  nmscles,  witli  corresponding  loss  of  power, 
terminating  finaOy  in  paralysis  and  deformity.  Its  cause  is 
apparently  some  developmental  defect. 

Under  this  title  are  included  two  varieties  of  disease: 

L  ITie  myelopathic  form,  in  which  the  primary  disease  is 
apparently  of  the  spinal  coid* 

2.  The  royopatliic  form,  in  which  the  disease  appears  to  be 
primarily  of  the  nerve  terminals  and  the  muscular  fibres. 

The  second  variety  is  usually  designated  as  muscular  dystrophy 
to  distinguish  it  from  the  spinal  form. 

Myelopathic  Paralysis  or  Atrophy.— The  myelopathic  form 
of  muscular  atrophy,  the  Aran-Duchenne  type,  usually  begins 
in  the  small  muscles  of  the  hands  and  spreads  from  the  periphery 
to  the  trunk.  Fibrillary  twilchlng  of  the  afltected  and  unaffected 
moscles  is  fairly  constant,  and  the  reaction  of  degeJieration  may 
be  present.  The  disease  is  practically  limite<^l  to  adults,  and 
from  the  orthopedic  standpoint  it  is  of  little  interest.     In  another 

^  Spiller,  Philatlolplua  Medical  Jourtial,  June  21,   1902. 
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Myopathic  Paralysis  or  Muscular  Dystrophy.— The  luyopttthic 
tonn  of  niUM'utiir  atniphy  may  be  preceded  by  ii[»|wrent  hypef 
tiophy  (psfiidiihviiertmphk-  mujitular  paralysis),  it  inay  be  pri* 
niarilv  fitropliit*,  or  ilie  two  forriw  may  be  ruinbined. 
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It  differs  from  the  myelopatliic  form  in  several  particulars. 
It  is  a  disease  of  childhood.  It  is  often  hereditary  and  its  dis- 
tribution is  different. 

The  affection  is  divided  according  to  the  distribution  into  two 
main  varieties: 

1.  The  facio-scapulo-humeral  type  (Landouzy-Dejerine),  in 
which  the  muscles  of  the  face  and  shoulder  girdle  are  primarily 
affected  (Fig.  406). 

2.  The  juvenile  form  of  Erb,  in  which  the  muscles  of  the  back 
and  of  the  upper  arms  are  first  involved. 

The  etiology,  pathology,  and  clinical  course  of  the  atrophic 
do  not  differ  essentially  from  the  pseudohypertrophic  form. 

Pseudohjrpertrophic  Muscular  Paralysis.— Pseudohypertrophic 
paralysis  is  characterized  by  progressive  weakness  of  the  muscles 
of  the  trunk  and  of  the  legs,  associated  with  apparent  hypertrophy 
of  the  calves  due  in  great  part  to  a  deposit  of  fat  in  tlie  wasting 
muscles  (Fig.  405). 

ITie  symptoms  are  caused  by  a  degenerative  atrophy  of  the 
ner\e  terminals  and  of  the  muscular  fibres  and  an  increase  of 
the  connective  tissue  and  replacement  of  the  muscular  substance 
by  fat. 

Diagnosis. — ^^Fhe  interest  in  this  latter  affection  from  the  ortho- 
pedic standpoint  lies  in  the  diagnosis  in  the  early  stage  of  the 
affection.  At  this  time  the  patient  is  evidently  weak;  he  walks 
with  an  awkwanl,  shambling  gait,  and  climbing  stairs  is  especially 
difficult.  There  is  usually  an  increased  lordosis  and  a  peculiar 
swaying  or  waddle,  a  disinclination  to  stoop,  and  an  evident 
difficulty  in  regaining  the  erect  posture,  and  there  may  be  dis- 
comfort or  pain  referred  to  the  lumbar  region.  If  the  disease 
is  advanced,  the  peculiar  hard,  resistant  enlargement  of  the  calves, 
combined,  it  may  be,  with  atrophy  of  the  muscular  groups  of  the 
upper  extremity,  and  weakness  of  the  muscles  of  the  back,  makes 
the  diagnosis  evident,  but  in  young  children  the  disease  may  be 
mistaken  for  Pott's  disease,  simple  weakness,  or  postural  deformity. 
Although  there  is  a  superficial  resemblance  to  the  genenil  symp- 
toms of  Pott's  disease,  yet  the  specific  signs  of  disease  of  the 
vertebnr,  pain,  and  muscular  spasm  are  absent. 

Weiikness,  a  result  of  malnutrition  or  disease,  is  general  in 
character  and  its  cause  is  usually  apparent;  it  is,  of  course,  not 
accompanied  by  local  hypertrophy.  Retarded  cerebral  develop- 
ment causes  general  weakness  as  far  as  inability  to  stand  is  con- 
cerned, hut  the  cause  is  in  this  class  also  usually  apparent. 
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Postural  deformities  in  childhood  always  have  a  cause,  and  as  ooe 
is  not  content  to  treat  a  deformity  without  ascertaining  its  cause, 
this  search  will  bring  to  light  the  peculiar  symptoms  of  the  disease. 

Treatment. — In  certain  instances  the  discomfort  referred  to 
the  back,  due  in  part  to  the  lordosis,  may  be  relieved  by  a  light 
spinal  support  Massage  and  muscle-tmining  will  enable  the 
patient  to  utilize  the  remaining  power  to  best  advantage. 

In  the  later  stages  of  the  disease  there  may  be  secondary  defoi^ 
mities,  most  marker!  in  the  feet,  which  may  be  fixed  in  the  etjuiuus 
or  equino varus  attitude.  This  deformity  may  be  corrected  by 
tenotomy  or  otherii^ise,  if  the  patient  has  not  already  become  so 
weak  that  walking  or  standing  is  impossible. 

Hereditary  Ataxia.    Friedreich's   Disease. 

Hereditary  ataxia  is  an  ataxic  paraplegia  caused  by  sclerosis  of 
the  posterior  and  lateral  columns  of  the  spinal  cord.  The  early 
symptoms  are  inct>-on:linution  and  weakness  of  the  legs;  later 
similar  symptoms  appear  in  the  upper  extremities,  and  speech  is 
affected.  In  well-marked  cases  there  is  usually  distortion  of  the 
feet  toward  equuius  or  equino  varus,  and  occasionally  a  posterior 
or  lateral  curvature  of  the  spine.  In  one  case  recently  under 
treatment  at  the  Hospital  for  Ruptured  and  Cripple«J,  the  recti- 
fication of  the  deformity  of  the  feet  was  at  least  of  temporary 
benefit. 

MeiuitiB. 

IxKalizcd  neuritis  after  contagiotis  disease  or  from  other  causes 
may  result  in  temporary  weakness  or  paralysis  of  the  doreal 
Hexors  of  tlie  foot,  cause  toe-iirop,  and,  finally,  deformity.  In 
such  eases  the  foot  should  be  supfx^rted  by  a  brace  in  nonnal 
position.  This  not  only  prevents  deformity,  but  it  liastens  tlie 
cure  by  preventing  tension  ujjon  and  structural  lengthening  of 
the  weakened  muscles.  The  same  treatment  may  be  applied  for 
wristnlrop  from  metallic  poisoning.  The  hand  should  be  suj)- 
ported  by  a  suitable  brace  in  the  attituile  of  dorsiflexion  until 
the  muscles  have  recovered  their  power.  Obstetrical  paralysis 
hfta  been  considered  under  affections  of  the  slioulder. 

Hysterical  Joint  Afiections  and  Deformities.    Functional 
Affections  of  the  Joints, 

So-c*alled  hysterical  and  functional  affections  may  be  divided 
two  groU]>s: 
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L  Those  in  which  there  is  no  actual  disease  or  weakness. 

2.  Those  in  which  the  symptoms  of  disease  or  injury,  or  of 
their  effects,  are  exaggerated  or  proIonge<L 

The  first  class  of  cases  is  small,  the  second  is  large. 

Simulation,  whether  volontiiry  or  involuntary,  of  organic  dis- 
ease can  deceive  only  those  who  are  not  familiar  with  tlie  char^ 
acteristics  of  the  disability  that  is  simulated.  Every  ilisease  has 
certain  weJl-defined  symptoms  which  can  no  more  he  imittited  by 
a  well  person  than  a  disabled  part  can  suddenly  take  on  the 
uormal  appearance  and  function. 


"Hysterical  Hip/' 

The  hysterical  liip  is  supposed  to  simulate  actual  tuberculous 
disease. 

Diagnosis. — ^^Fhe  sympt4:>ms  of  actual  disease  of  this  joint  are 
pain,  limp,  iimitation  of  motion  due  to  reflex  muscular  sjxism, 
muscular  atropliy,  distortion,  and  in  the  later  stages  tJie  local 
signs  of  a  destnictive  process;  for  ejsample,  heat,  swelling,  abscess 
and  tlisplacement  of  the  parts,  shortening  of  the  limb,  and  the 
like.  As  these  later  symptoms  could  not  be  simulate*!,  they  need 
not  be  c'onsiilered. 

In  actual  disefise  symptoms  and  effects  follow  one  another 
in  regular  sequence  and  correspond  closely  to  the  pathological 
conditions  that  cause  them.  Pain  is  not  a  pronounced  symptom; 
it  is  more  likely  to  l>e  conceale*!  than  exaggerated  and  it  is  usually 
referred  to  the  knee.  Tx^cal  sens iti%*eii ess  is  not  marked,  and  it 
is  often  al)sent.  Distortion  of  the  liml>  when  it  oc*curs  in  the 
early  stage,  liefore  the  destructive  changes  are  advanced,  is  caused 
by  involuntary  muscular  contmetion,  and  whenever  this  dis- 
tortion is  great  the  reflejc  muscular  spasm,  which  involves  every 
muscle  about  the  joint,  Ls  also  great;  so  that  the  range  of  r!'5*Jon 
in  the  joint  is  small,  anri  it  may  be  absolutely  restricted.  Widi 
the  distortion  there  is  always  a  corresponding  atrophy  of  the 
muscles  of  the  limb.  If  pain  Is  present  it  is  usually  worse  at  night 
than  during  the  day. 

The  hysterical  simulation  of  hip  disease  is  characterized  by  an 
exaggeration  of  the  symptoms  and  by  absence  of  the  physical 
signs  of  disease.  There  is  usually  an  exaggerate*!  limp,  great 
distortion,  marked  local  sensitiveness  and  pain,  but  absence  of 
muscular  spasm,  atrophy,  or  other  signs  of  disease. 

The  age  of  the  patient,  tlie  history  of  the  supposed  disease,  and 
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the  other  evidences  of  hysteria  that  are  usually  present  will  con- 
firm the  diagnosis. 

The  same  principle  applies,  of  course,  to  the  differential  diag- 
nosis of  simulated  disease  at  other  joints.  The  knee  and  the 
hip-joint  are  those  that  are  most  often  involved. 

Hysterical  Deformities. 

"Hysterical  Club-foot." — Local  deformity  distinct  from  sinni- 
lated  joint  disease  is  sometimes  seen.  Several  cases  of  this  char- 
acter in  which  the  foot  was  distorted  have  been  under  treatment 
at  the  Hospital  for  Ruptured  and  Crippled  recently.  The  differ- 
ential diagnosis  is  simple. 
Talipes  is  either  congenital  or  acquired.  Congenital  talipes 
'  §  and  all  the  acquired  varieties,  other  than  those  of  paralytic  origin, 

■  r  may  be  at  once  excluded  from  consideration.     Paralytic  talipes 

in  the  great  majority  of  cases  begins  in  early  childhood,  when  it  is 
either  caused  by  anterior  poliomyelitis  or  by  cerebral  hemiplegia 
;  or  paraplegia.     WTien  these  are  excluder!  the  remaining  causes 

f  of  deformity  are  very  limited.     Every  variety  of  nervous  disease 

has  well-defined  symptoms.     If  actual  paralysis  is  present  the 
j  muscles  atrophy  and   the  electrical  reactions  are  changed.     In 

'  hysterical  contractions  the  muscles  do  not  atrophy,  and  the  elec- 

trical reactions  are  unchanged. 

"Hysterical  Scoliosis." — A  case  was  at  one  time  under  ()l)serva- 
tion  at  the  Hospital  for  Ruptured  and  Crippled  in  which  distortion 
of  the  trunk  persisted  for  more  than  a  year,  and  until  a  suit  for 
damages  was  finally  decided.  In  this  case  there  was  a  most 
exaggeniteJ  lateral  twist  of  the  spine,  so  that  the  shoulder  ap- 
proached the  pelvis.  The  deformity,  however,  was  not  fixed, 
but  it  could  be  completely  reduced  when  the  patient  was  in  the 
recumbent  posture.  There  was  no  pamlysis,  no  persistent  spasm, 
no  evidence  of  disease  or  injury.  The  deformity  was  of  a  nature 
that  could  not  be  explained  by  any  conceivable  lesion,  and  other 
signs  of  hysteria  were  present. 

Treatment. — The  principles  of  the  treatment  of  pronounced 
hysteria,  of  which  simulated  jouit  disease  or  deformity  are  but 
unusual  manifestations,  are  considered  at  length  in  medical  and 
neurological  works,  and  the  subject  does  not  call  for  special 
mention  here.  It  is  evident,  of  course,  that  an  nnccpiivocal 
diagnosis  must  be  the  fii^st  and  essential  stt'\)  toward  cure.  In  this 
class  of  cases  apparatus  is  not  often  indicated  unless  the  deformity 
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has  persisted  for  so  long  a  time  that  the  disused  muscles  have  be- 
come incapable  of  performing  their  proper  functions. 

Functional  Affections  of  the  Joints. 

"Neurotic  Joints." — In  this  class,  although  there  is  no  abso- 
lute distinction  between  it  and  the  preceding  variety,  there  is 
usually  a  physical  basis  for  the  symptoms,  however  much  they 
may  be  exaggerated. 

The  patients  are  not  usually  hysterical;  in  fact,  hysteria  in 
the  ordinarily  accepted  sense  is  uncommon,  and  although  the 
larger  proportion  of  patients  are  women,  yet  men  and  children 
are  by  no  means  exempt  from  the  so-called  functional  affec- 
tions. 

It  must  be  borne  in  mind,  also,  that  many  of  these  cases  are 
(Massed  as  neurotic  simply  because  the  cause  of  the  symptoms  is 
not  apparent.  It  is  only  within  a  few  years  that  the  slighter 
degrees  of  weak  foot  and  its  effects  have  been  recognized,  and  it 
is  probable  that  such  cases,  together  with  anterior  metatarsalgia, 
the  painful  fascia  of  the  contracted  foot,  achillodynia,  and  the 
like  might  be  considered  as  neurotic  by  one  unfamiliar  with  their 
symptoms.  It  may  be  inferred  that  as  diagnosis  becomes  more 
accurate  the  more  restricted  wdll  become  the  class  of  cases  of 
purely  imaginary  disability,  in  so  far  at  least  as  the  locomotive 
apparatus  is  concerned. 

A  **  neurotic  joint*'  is  often  caused  by  injury.  A  sprain  of 
the  ankle,  for  example,  may  have  been  treated  by  prolonged 
immobilization,  either  because  the  patient  had  originally  impressed 
the  physician  with  the  severity  of  the  symptoms  or  because  of 
persistent  discomfort.  When  the  dressing  is  removed  there  may 
be  congestion  due  to  impaired  circulation,  weakness  and  atrophy 
of  the  musc^les  due  simply  to  disuse,  and  a  certain  degree  of 
infiltration  and  stiffness  caused  by  the  original  injury.  In  cases 
of  this  character  the  disability  may  be  prolonge:!  because  the 
patient  or  the  physician  mistakes  the  effects  of  disuse  for  the  symp- 
toms of  serious  injury  or  disease.  When  the  diagnosis  has  been 
made  treatment  should  be  directed  to  increasing  the  activity 
of  the  circulation  and  thus  the  nutrition  of  the  part,  by  counter- 
irritation,  l)y  massage,  by  passive  movements,  by  voluntarj' 
exen'ises  and  the  like,  but  cure  can  only  be  completed  by  restoring 
functional  use.  If,  therefore,  the  disability  is  of  long  standing 
a  brace  may  be  required  for  a  time  to  protect  the  part  from  injury. 
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and  to  increase  the  patient's  confidence.  In  milder  cases  it  is 
possible  that  without  support  or  treatment^  other  than  an  assurance 
of  the  absence  of  serious  weakness,  cure  may  be  accomplished, 
but  this  is  certainly  unusual. 

What  has  been  said  of  exaggerated  disability  at  the  ankle  fol- 
lowing traumatism  applies  to  the  treatment  of  similar  affections 
elsewhere.  The  knee-joint  is  very  often  the  seat  of  so-called 
neurosis.  Injury  at  this  point  in  nervous  children  is  sometimes  fol- 
lowed by  a  persistent  flexion  contraction  that  may  continue  for 
weeks  after  all  signs  of  the  injury  have  disappeared.  When  the 
attempt  is  made  to  straighten  the  knee  the  patient  screams  with 
pain  and  the  muscular  resistance  is  very  great.  In  such  cases 
the  immediate  rectification  of  deformity  and  the  application  of  a 
plaster  bandage  to  hold  the  limb  in  the  corrected  position  is 
f  indicated.     It  must  be  borne  in  mind  that  the  persistent  assump- 

tion of  a  deformed  position  for  weeks  or  months  must  be  followed 

;  I'  by  certain  structural  changes  in  the  contracted  muscles  and  weak- 

ness in  the  opposing  groups.    Thus  some  assistance  may  be 

^  I  required  in  the  treatment  even  of  the  purely  hysterical  deformities 

because  of  this  weakness. 

In  all  forms  of  traumatic  neurosis,  so-called,  the  possibility  of 
a  physical  basis  for  the  symptoms  should  be  considered,  the 
location  of  the  pain  or  discomfort,  and  its  connection  with  cer- 
tain movements  or  attitudes  should  be  investigated.  If  such 
discomfort  is  induced  or  is  aggravated  by  a  certain  motion  or 
attitude  it  is  reasonable  to  infer  that  this  has  a  well-defined 
cause,  especially  as  the  pain  of  a  neurotic  affection  is  not  often  of 
this  definite  character.  In  such  cases  limitation  of  the  move- 
ments for  a  time  to  the  painless  range  of  motion  by  some  form  of 
support  may  be  indicated. 

Thus  far  injury  has  been  considered  as  the  starting  point  of 
the  symptoms,  but  in  many  cases  there  is  no  history  of  injury. 
In  this  class  the  symptoms  may  have  been  induced  by  rheu- 
matism or  gout  or  rheumatoid  arthritis,  or  by  neuritis,  and  such 
possible  causes  should  be  investigated  and  excluded  before  the 
diagnosis  of  simple  neurosis  is  made.  In  neurasthenic  patients 
or  those  who  are  anaemic,  or  overworked,  the  pain  and  discomfort 
is  often  localized  in  the  spine.  The  "neurotic  spine"  has  been 
considered  elsewhere.  In  the  treatment  of  all  cases  of  this  group 
the  general  condition  of  the  patient  should  receive  consideration, 
and  in  connection  with  the  local  treatment  a  change  of  occupa- 
tion and  of  scene  is  often  of  advantage. 
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It  is  hardly  necessary  to  insist  again  that  an  accurate  diagnosis 
IS  the  first  essential  of  successful  treatment.  K  this  is  impossible 
at  least  one  may  by  exclusion  of  those  injuries  and  disabilities 
and  diseases  which  are  evidently  not  present  arrive  at  a  general 
conclusion  as  to  the  character  of  the  ailment  and  shape  his  treat- 
ment accordingly. 
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CHAPTER    XIX. 

CONGENITAL  AND  ACQUIRED  TORTICOLLIS. 

Synonym.  — ^Wiyneck. 

Torticollis  is,  as  the  name  implies,  a  twisted  neck,  a  distortion 
caused  in  most  instances  by  active  contraction  or  by  shortening 
of  one  or  more  of  the  lateral  muscles  that  control  the  head. 

Similar  distortion  may  be  due  to  disease  of  the  spine,  so-called 
false  torticollis,  but  this  should  be  classed  as  a  symptom  of  the 
underlying  disease,  not  as  simple  torticollis,  of  which  the  distor- 
tion itself  is  the  important  disability  that  demands  treatment. 

Torticollis  may  be  divided  primarily  into  two  classes:  The 
congenital  and  the  acquired. 

Congenital  torticollis  is  a  painless  shortening  of  the  tissues  on 
one  side  of  the  neck  of  intrauterine  origin. 

Acquired  torticollis  is,  in  most  instances,  accompanied  in  its 
early  stages  by  local  pain  and  sensitiveness,  and  by  active  con- 
traction of  the  affected  muscles.  After  a  time  these  acute 
symptoms  disappear,  leaving  simply  the  deformity.  Thus,  from 
the  therapeutic  standpoint,  torticollis  may  be  classified  as  cunUe 
and  chronic,  the  latter  class  including  the  congenital  form. 

The  stemomastoid  is  the  muscle  that  is  usually  involved  pri- 
marily, both  in  the  congenital  and  acquired  forms;  thus,  in  typical 
torticollis  the  head  is  drawn  somewhat  forward  and  is  inclined 
toward  the  contracted  muscle,  while  the  neck  is  pushed,  as  it 
were,  away  from  the  contraction  (Fig.  407);  the  chin  is  slightly 
elevated,  and  turned  toward  the  opposite  shoulder — an  attitude 
explained  by  the  normal  action  of  the  affected  muscle.  Irregular 
distortions  of  the  head,  as  posterior  or  anterior  torticollis  due  to 
contraction  of  muscles  other  than  the  stemomastoid,  are,  however, 
not  infrequent.  These  will  be  mentioned  in  the  consideration  of 
the  forms  of  acquired  torticollis. 

Statistics. — ^Torticollis  is  comparatively  an  uncommon  defor- 
mity. In  a  period  of  twenty-seven  years  507  cases  were  treated 
at  the  Hospital  for  Ruptured  and  Crippled,  as  contrasted  with 
upward  of  5000  cases  of  congenital  and  acquire:!  talipes. 
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Acquired  torticollis  is  by  far  the  more  common  variety,  as  is 
shown  by  the  fact  that  of  the  507  cases  but  87  were  supposed  to 
be  of  congenital  origin. 

It  is  often  stated  that  torticollis  is  more  common  in  males  than 
in  females,  and  that  the  right  side  is  more  often  affected,  yet  46 
of  the  87  congenital  cases  were  in  females  and  the  contraction 
was  of  the  left  side  in  38  of  the  68  cases  in  which  the  affected 
side  was  specified.  Of  the  entire  number  of  cases  available  for 
comparison  246  were  in  females  and  198  in  males;  in  236  instances 
the  contraction  was  on  the  left  and  in  196  on  the  right  side  of  the 
neck.  From  these  statistics  it  would  appear  that  the  deformity 
is  somewhat  more  common  in  females  than  in  males,  and  that 
the  left  side  is  more  often  affected  than  the  right. 

Congenital  Torticollis. 

In  most  instances  the  deformity  of  congenital  torticollis  is 
slight  at  birth,  and  it  may  not  attract  attention  until  the  child 
sits  or  walks.  Thus  it  is  often  diflScult  to  distinguish  the  con- 
genital form  from  the  deformity  that  may  have  been  acquired 
in  infancy,  especially  as  the  patient  may  not  be  brought  for  treat- 
ment until  the  distortion  has  persisted  for  many  years. 

In  early  infancy  slight  torticollis  may  be  demonstrated  by 
fixing  the  shoulder  on  the  affected'  side  and  drawing  the  head 
forcibly  in  the  opposite  direction,  when  the  shortened  muscle 
becomes  prominent  beneath  the  skin,  evidently  restricting  the 
range  of  motion.  In  most  instances  the  sternal  division  of  the 
muscle  appears  to  be  more  shortened  than  the  clavicular  portion. 

In  exceptional  cases  the  deformity  even  in  infancy  may  be 
extreme,  and  it  may  be  accompanied  by  well-marked  asynmietry 
of  the  face  and  even  by  distortion  of  the  skull.  In  this  class 
the  shortening  may  involve  all  the  lateral  tissues,  both  anterior 
and  posterior.  If  asymmetry  is  present  at  birth  it  increases 
somewhat  with  growth.  Even  in  the  acquired  form  it  often 
appears  soon  after  the  onset  of  the  deformity,  becoming  more 
marked  with  its  continuance.  Its  cause  is  the  constrained  attitude, 
the  restriction  of  normal  use,  and  consequently  of  the  blood  supply, 
combined  witli  the  tension  upon  the  tissues  of  the  face,  as  is 
evidenced  by  the  fact  that  it  becomes  less  noticeable  after  the 
deformity  has  been  corrected. 

In  the  well-marked  cases  of  long  standing,  whether  congenital 
or  acquired,  the  face  is  shorter  and  flatter,  the  nose  and  the  corner 
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of  the  mouth  and  ttie  eyeliils  even  on  the  affectetl  siile  are  drawn 
dow^lwa^c^,  and  the  skull  shows  evidence  of  atrophy  and  ileformity. 

Secondan^  (Jistoriions  also  appear  in  tlie  trunk  in  ehronic  cases. 
These  are  ro tuition  of  ttie  spine  to  compensate  for  the  lateml  <lis~ 
lortion  of  the  head  and  an  Increase  in  the  dorsal  kypliosis,  *' round 
shoulders/**  Among  the  minor  secondary  deform ities  upward 
I)Owing  of  the  clavicle  reused  hy  the  tension  of  the  contracteij 
muscle  may  he  mentioned  (Fig,  407). 

In  the  early  stage  of  torticollis  tlie  heart  is  tilted  toward  the 
contracted  tissues,  but  when  the  <leionnity  Is  of  longer  standing 


L«/l  lorLicolliA,  a}>]>»reuii>  ttf  v^. 


bead  imtl  fiice. 


I  ike  sttjc  Oil  Jury  du>torlii.niK  of 


the  head  following  the  compensatory  convexity  of  the  cervical 
spine  is  disfjlaccl  toward  the  opfmsite  shoulder  (Fig.  40S),  This 
relievcii  it  from  the  direct  infUieoce  of  the  contracte  1  tissues,  con- 
serjuently  the  lateral  <listortion  is  less  marked. 

Hie  compensatory  deformities  that  have  hecn  inilicatel  are 
slight  in  infancy,  hut  they  develop  in  later  childhooil,  for  in  many 
instances  the  shortened  muscle  ceases  to  grow;  thus,  an  original 
shortening  of  half  nn  inch,  as  compared  to  its  fellow,  may  be 
increased  to  two  or  more  inches  in  later  years.     I'his  fact  em- 
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pliasizes  the  ira|x>rtanre  of  trpatiiient  as  soon  as  may  be  possible 
after  (listortion  h  discovereil. 

As  has  been  stated,  the  iinportMiit  contraction  is  usually  of  the 
stemoinastokl  muscle,  but  if  ilie  ilefortnity  is  uiic*>rrcrttMl  nW  rli<» 
lateral  tissues  become  shortenefl. 

1^'pieal  wr)iiec*k  causetl  by  sbortening  of  the  stcrj*umastoiil 
muscle  is  by  far  tlie  most  common  form  of  congenital  torticollLs* 
but  occasionally  cases  are  seen  in  wliieh  the  head  is  but  slightly 
inclined  to  one  side  anil  in  which  the  shortening  appears  tu  involve 
the  lateral   tissues   in  general   rather  tlian   a   particular  nmsde. 


.  ..J  diaplu^etiieni  of  the  hciwi  loward  the  opposite  airle. 


Ill  rare  instances,  although  the  deformity  resembles  that  of  typical 
torticollis,  the  greatest  shortening  will  be  found  to  be  of  the 
posterior  muscles  on  one  side,  particularly  of  the  trapezius  anil 
the  levator  aoguli  seapulfle,  Tluis  the  scapular  may  be  elevaterl 
and  tilted  forward.  This  fomi  of  torticollis  appears  to  be  one 
variety  of  congenitid  elevation  of  the  scapula.  (See  page  231,) 
Torticollis  due  to  defective  development  of  the  upjjer  extremity  of  the 
spine  is  a  rare  deformity  that  does  not  require  special  description. 

Etiology. — It  may  be  assumed,  disregarding  the  possible  in  flu- 
ency of  h<  rcditiirv  predisposition,  that  congeiu*tid  torticollis  is,  in 
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most  instances^  caused  by  a  constrained  or  fixed  position  in  the 
uterus  for  a  longer  or  shorter  time  before  birth.  It  is,  in  fact, 
a  simple  distortion,  and  that  it  has,  in  the  majority  of  cases,  no 
deeper  significance  is  proved  by  the  fact  that  it  may  be  easily 
and  completely  cured  by  simple  division  or  elongation  of  the 
contracted  tissues. 

It  would  seem  that  a  deformity  to  be  properly  congenital  must 
be  present  at  birth,  yet  the  theory,  first  advanced  by  Stromeyer, 
that  congenital  torticollis  is  usually  the  result  of  injury  at  birth 
has  been  so  generally  accepted  that  it  merits  further  consideration. 

Hamatoma  of  the  Stemomastoid  Muscle. — ^Hsematoma  is  con- 
sidered to  be,  and  undoubtedly  is,  evidence  of  injury.  During 
difficult  delivery,  fibres  of  the  muscle  are  ruptured,  usually  in 
the  upper  or  middle  third  of  the  anterior  border,  hemorrhage 
follows,  which  in  turn  is  surrounded  by  an  encapsulating  area  of 
inflammatory  material.  This  forms  a  firm,  cylindrical  tumor  in 
the  substance  of  the  muscle,  which  becomes  noticeable  about  two 
weeks  after  birth,  or  at  least  this  is  the  time  when  it  is  usually 
discovered  by  the  mother.  As  a  rule,  the  tumor  is  not  sensitive 
to  pressure;  it  may  or  may  not  be  accompanied  by  restriction  of 
motion  in  the  direction  causing  tension  on  the  muscle.  The 
tumor  remains  for  from  three  to  six  months,  when  it  usually 
disappears,  leaving  no  trace  of  its  presence. 

^rhe  theory  of  Stromeyer,  which  until  recently  was  generally 
accepted,  is  that  congenital  torticollis  is  usually  caused  by  rupture 
of  the  muscle  and  by  myositis  about  the  ha^raatoma.  This  inflam- 
mation may  involve  and  ultimately  destroy  a  large  part  of  the 
substance  of  the  muscle,  replacing  it  with  fibrous  tissue,  which, 
contracting,  causes  deformity. 

This  theory  is  extremely  improbable  for  the  following  reasons: 

1.  Rupture  of  muscle  elsewhere  is  practically  never  followed 
by  myositis  and  contraction. 

2.  It  has  been  demonstrated  by  Heller^  that  it  is  impossible 
to  cause  myositis  and  contraction  by  any  form  of  injury  to  the 
muscles  of  animals  unless  it  be  combined  with  actual  infection 
with  pyogenic  germs. 

3.  Most  of  the  cases  of  congenital  torticollis  seen  soon  after 
birth  present  no  evidence  of  hiematoma  or  injury,  viz. :  In  7  of  55 
cases  of  supposed  congenital  torticollis,  investigated  by  the  writer, 
there  was  a  historj'  of  injury  at  birth.  In  48  cases  no  mention 
was  made  of  injury.     In  tlie  7  cases  referred  to  the  deformity  was 

1  Heller,  Deutsch.  Zcits.  f.  Chir.,  Bd.  xlbc.,  H.  2  ami  3.  S.  234. 
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accompanied  by  hsematoma  or  there  was  a  history  of  a  swelling, 
apparently  of  this  nature;  but  in  2  of  these  the  hsematoma  was 
coincident  with  intrauterine  shortening  of  the  muscle. 

4.  Cases  of  hsematoma  of  the  stemomastoid  muscle  are  not,  as 
a  rule,  followed  by  torticollis.  Seven  consecutive  cases  of  haema- 
toma  were  examined  by  the  writer  with  special  reference  to  this 
point.  In  all  the  evidence  of  violence  in  delivery  was  clear. 
Two  were  delivered  by  forceps,  3  were  breech  presentations, 
and  in  2  version  was  performed.  In  1  case  an  arm  was  broken 
and  in  another  paralysis  resulted  from  injury  to  tlie  brachial 
plexus.  Six  of  the  children  lived  until  the  swelling  had  nearly 
or  entirely  disappeared,  and  in  none  did  torticollis  accompany 
or  follow  the  hsematoma. 

5.  In  certain  cases  a  congenitally  shortened  muscle  may  be 
ruptured  at  delivery;  thus  the  haematoma  is  simply  a  complica- 
tion of  torticollis,  not  its  cause.  Bruns*  has  reported  such  a 
case,  and  two  others  have  been  observed  by  the  writer,  in  one  of 
which  club-foot  was  present  also. 

6.  Hard  tumors  of  the  stemomastoid  muscle  are  not  always 
the  result  of  injury;  myositis  may  be  of  syphiUtic  origin  appar- 
ently occurring  in  intrauterine  life.  In  other  instances  tumors 
of  fibrous  or  sarcomatous  nature  have  been  removed  from  the 
substance  of  the  muscle.  Sixteen  cases  in  which  cartilaginous 
nodules,  apparently  of  congenital  origin,  were  found  in  the  muscle 
have  been  reported.* 

One  may  conclude  then  that  congenital  torticollis  in  the  majority 
of  cases  is  of  intrauterine  origin.  If  it  follows  injury  at  birth 
it  is  probably  an  indirect  result  of  local  pain,  discomfort,  and 
irritation  of  the  nerves  or  of  an  actual  infectious  inflammation  of 
the  injured  part  rather  than  an  effect  of  the  absorption  of  effused 
blood. 

Pathology. — In  the  ordinary  type  of  congenital  torticollis,  as 
demonstrated  at  operations  on  children,  the  substance  of  the 
affected  muscle  or  muscles  is  simply  lessened  in  amount,  and  there 
is  a  disproportionate  area  of  tendinous  substance  as  compared 
to  the  contractile  tissue.  In  other  instances  the  muscle  may  be 
almost  entirely  replaced  by  fibrous  tissue  or  it  may  be  traversed 
by  fibrous  bands,  or  patches  of  scar-like  tissue  may  be  distributed 
throughout  its  substance.  These  degenerative  changes,  consid- 
ered to  be  evidences  of  pre-existing  myositis,  are  probably  more 
common  among  the  acquired  than  the  congenital  form,  and,  as  a 

^  Zent.  f.  Chir.,  1891,  No.  26.  «  Leugemann.  Beitr.  s.  klin.  Chir.,  Bd.  xxx..  H.  1. 
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by  slight  fever  and  malaise;  the  affected  muscle  is  somewhat 
sensitive  to  pressure  and  motion  or  tension  causes  discomfort. 
The  distortion,  in  great  part  voluntary  and  accommodative,  is  of 
short  duration  as  a  rule.  Strains  and  direct  injury  of  the  muscles 
of  the  neck  may  cause  deformity,  which  usually  disappears  when 
the  local  sensitiveness  has  subsided.  Traumatic  hsematomata, 
similar  to  those  caused  by  injury  at  birth,  are  sometimes  observed 
in  older  subjects.  These  usually  disappear  after  a  time,  leaving 
no  trace  of  their  presence. 

Another  form  of  torticollis  is  secondary  to  cellulitis  and  to  in- 
filtration following  the  breaking  down  of  tuberculous  cervical 
glands.  This  may  become  a  permanent  distortion  if  the  defor- 
mity is  allowed  to  persist  or  if  the  tissues  of  the  neck  are  injured 
by  the  suppurative  process. 

By  far  the  most  important  variety  of  this  class  is  the  aciUe 
spastic  torticollis  due  to  active  tonic  contraction  of  one  or  more 
of  the  muscles  of  the  neck.  The  exciting  cause  of  the  spasm 
appears  to  be  irritation  of  the  peripheral  nerves  in  the  naso- 
pharynx or  in  its  neighborhood^  and  the  muscles  most  often 
affected  are  those  supplied  in  part  by  the  spinal  accessory  nerve. 
Thus,  torticollis  of  this  form  may  follow  tonsillitis,  pharyn- 
gitis, measles,  diphtheria  and  the  like.  It  may  be  preceded  by 
"toothache"  or  ** earache,"  or  it  may  be  an  accompaniment  of 
what  appears  to  be  the  ordinary  form  of  stiff  neck  or  of  enlarged 
or  suppurating  cervical  glands.  In  tliis  form  the  torticollis  is 
caused  directly  by  tonic  contraction  of  tlie  muscles.  Reflex  spasm 
of  this  character  is,  however,  often  associated  with  distortion, 
due  primarily  to  injury  of  the  neck  or  to  some  local  inflammatoiy 
process,  so  that  a  sharp  distinction  between  the  divisions  of  tfiis 
second  class  is  impossible.  Many  of  the  patients  are  known  to  be 
of  a  nervous  temperament,  and  overstudy,  anxiety,  sudden  shock, 
and  the  like  are  considered  to  be  predisposing  causes. 

This  variety  of  acquired  torticollis  completely  overshadows  in 
importance  all  other  forms,  as  is  indicated  by  the  statistics  of  212 
cases  treated  at  the  Hospital  for  Ruptured  and  Crippled,  in  which 
the  cause  seemed  to  be  apparent.  Of  the  212  cases  181  may  be 
fairly  assigned  to  this  class. 

The  apparent  exciting  causes  of  cases  of  acquired  torticollis 
treated  at  the  Hospital  for  Ruptured  and  Crippled  are  shown  in 
the  following  table: 
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Enlarsed  oervioal  sUndfi  ...  14        "Cold  in  the  neok" ft 

Suppuratinc    "                  ...  41         Rheumatifm 18 

Soarl«t  fever 14        Vacoinia 1 

Diphtheria 7        Fever 0 

Mumps 0        Malaria ft 

Meaalee 2  Injury  by  the  neck      ....  8ft 

Sore-throat 8        Rhaohitia 3 

Suppurative  otitin 3        Syphilis 1 

Toothache 6  Cioatrioial  contraction ....  3 

Cellulitis  of  the  neck    ....  2                                                                  

Furuncle    "          "       ....  1                Total 181 

Torticollis  associated  with  chorea 4 

'*  **     epilepsy 1 

"  "  *•     cortical  irritation ft 

*'  "  "     hysteria 1 

*'  *'  "     meningitis 1 

**  **  **      hemiplegia 3 

Spasmodic  torticollis 8 

"Functional  torticollis" 8 

Total Tl 

Symptoms  of  Acute  Torticollis.— As  a  rule,  the  distortion  of 
the  neck,  slight  at  first,  is  more  noticeable  at  night  than  in  the 
morning;  it  then  gradually  increases  until  the  deformity  becomes 
fixed.  In  other  instances  the  onset  is  sudden,  sometimes  accom- 
panied by  fever. 

As  has  been  stated,  in  most  instances  several  muscles  are  more 
or  less  involved  in  the  contraction,  particularly  the  stemomastoid 
and  the  trapezius,  and  in  such  cases  the  deformity  is  more  marked 
and  persistent  than  when  tlie  stemomastoid  is  alone  affected. 
I-.ess  often  the  contraction  is  of  tlie  posterior  group,  "posterior 
torticollis"  (Fig.  411),  when  the  head  b  tilted  backward  and  tlie 
chin  is  tumel  more  toward  the  opposite  side  than  in  the  typical 
lateral  fonn.  In  otlier  cases  the  contraction  appears  to  affect  the 
small  muscles  tliat  control  the  joints  at  the  upper  extremity  of  the 
spine,  when  the  head  may  be  tilte  1  forwanl  witli  but  slight  lateral 
inclination,  resembling  closely,  except  in  tlie  liistory,  tlie  symp- 
tomatic wryneck  of  Pott's  disease.  In  rare  instances  the  muscles 
on  both  sides  of  the  neck  may  he  contractel  simultaneously 
(Fig.  400).  The  contracted  muscles  are  usually  sensitive  to 
manipulation  and  attenipttvl  rectification  of  the  deformity  causes 
extreme  pain  an<l  Is  resisted  by  the  patient.  The  child  is,  as  a 
rule,  ner\ous  an<l  irritiible;  it  often  ('oin|)lains  of  neuralgic  pain 
about  the  contracte*!  parts,  whicli  is  increased  l)y  sudden  or, 
unguarded  movements  or  strain;  thus  ** getting  the  patient  to  bed' 
is  often  a  te<lioiis  pnH-eetling,  because  of  thediflic-ulty  of  supporting 
the  head  (.onifortahly  with  the  pillows. 

In  nianv  instances  the  affection  is  of  short  duration;  in  others 
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particularly  those  in  which  the  reflex  spasm  is  aggmvatcsd  by 
local  inflammatory  processes,  there  appears  to  be  but  little  ten- 
dency towanJ  recoverj\     In  such  cases,  after  several  weeks  or 

months,  t!ie  local  pain  and  sensitiveness  may  subside,  together 
with  the  active  spasm,  but  the  deformity,  caused  by  adaptive 
shortening  of  the  muscles  and  fascia,  aggravated  in  some  instances 
by  actual  myositis,  persists.  The  muscles  atrophy  and  degen- 
erate and  present  at  a  later  stage  the  same  pathological  appear- 
ances that  are  found  in  the  congenital  form. 

Diagnosis,    'Torticollis  is  most  often  confounded  witli  PotCs 
dwease.     TliLs  would  seem  to  be  hanily  possible  in  cases  of  the 


Fio.  4m 


Fia,  410 


BUattifal  conlriiCtioD  uf  iho  sternomjAaioid 
aocj  trmpeiii  muwsliafi.     (See  Fi^.  410.) 


BiUU«f»l  borticoUia  alter  tnAtmeDt. 
CSe«  Fig,  409.) 


simple  pahiless  contraction  of  chronic  torticollis.  In  tlie  acute 
form,  however,  there  may  be  more  difficulty  in  distinguishing 
between  the  two»  The  main  points  have  been  mentioned  already 
in  connection  with  Pott's  disease.  In  acute  torticollis  the  affec- 
tion is  of  sudden  onset,  not  precetled  by  the  stiffness  and  neuralgic 
pain  that  characterize  tuberculous  disease.  The  deformity  of 
torticollis  is  almost  always  of  the  regular  type— that  is,  the  head 
is  tilted  toward  the  contracted  muscles  while  the  chin  is  rotateil 
in  the  opposite  direction.    The  spasm  and  contraction  of  the 
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uifei'ted  muscles  are  apparent,  and  direct  tension  upon  tliem  is 
painful     If,   however,  tlie   tension   is  relaxed  by    ineliauog    tlie 

head  towani  the  contraction,  movement  of  tlie  head  in  other  direc* 
tions  will  be  found  iA)  be  practically  unrestricted. 

In  Pott's  dbease  the  s[>a5m  of  muscles  is  general,  the  deformity 
is  not  of  a  regular  iyyi^^  since  the  clnii  often  {*oints  to  the  side 
toward  wiiich  the  head  is  inclined.    Steady  tension  with  the  aim 

FiQ.  411 


Pbrteriur  (ortiflollia.      Ehmtion  otie  week. 

reducing  the  deformity  is  not,  as  a  nile»  painful;  in  fact,  it  is 
often  agreeable  to  the  patient,  Fmally,  tlie  limitation  of  motion 
cannot  be  lessened  by  inclining  the  hem!  to  wan  I  tlie  ruusi*le  dial 
seems  to  be  most  eontracterl,  for  tlie  reflex  sjwtsm  of  Pott*:*  disease 
limits  motion  in  eveiy  direction.  As  a  rule,  tlie  diagnosis  is 
easily  made,  but  in  cases  complicate:!  by  suppunitiua  of  the  cer- 
vicral  glands  it  is  sometimes  ini{Kissibte  to  exclude  Pott*s  disease 
until  iifttT  tlie  effei*t  of  treatmeiil  has  been  t>bserve«l. 
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Disease  of  the  cervical  spine,  other  than  tuberculous,  is  com- 
paratively rare,  and  resembles  in  its  symptoms  Pott's  disease 
rather  than  torticollis.  Arthritis  of  the  suboccipital  articulations 
may  be  a  manifestation  of  rheumatism;  it  may  follow  infectious 
disease,  or  it  may  occur  as  an  isolated  infection.  It  is  of  sudden 
onset,  and  it  resembles  acute  spastic  torticollis,  except  that  all  the 
surrounding  muscles  are  affected  rather  than  a  particular  group; 
in  fact,  but  for  the  history  it  could  not  be  distinguished  from 
tuberculous  disease  of  this  region. 

Although  the  diagnosis  of  torticollis  is  simple,  it  is  not  always 
easy  to  determine  the  muscle  or  muscles  involved  in  the  contraction. 
The  effect  of  unilateral  contraction  of  the  different  muscles  is  as 
follows : 

The  stemomastoid  inclines  the  head  toward  the  contraction, 
displaces  it  toward  the  opposite  shoulder,  elevates  the  chin,  and 
turns  it  away  from  the  contracted  muscle. 

The  trapezius  has  much  the  same  action,  but  the  backward 
inclination  and  rotation  are  more  marked. 

The  action  of  the  complexus  resembles  that  of  the  trapezius, 
but  the  rotation  is  less. 

The  splenius  inclines  the  head  backward  and  toward  the  con- 
tracted muscle,  but  does  not  turn  the  chin  in  the  opposite  direction. 

The  scaleni  have  the  same  action,  except  that  the  head  is  inclined 
forward. 

As  has  been  stated,  in  acute  torticollis  several  muscles  are 
often  involve:!,  but  the  spasm  is  usually  greater  in  one  or  in  one 
group  than  in  another.  The  seat  of  greatest  contraction  may  be 
determined  by  the  deformity,  by  the  evident  spasm  that  resists 
reposition,  and  by  the  local  sensitiveness  on  palpation.  As  a 
rule,  when  the  primary  contraction  is  of  the  posterior  group  the 
deformity  is  more  marked  than  in  other  forms.  Bilateral  contrac- 
tion of  the  muscles  is  rare,  but  it  is  occasionally  seen  (Fig.  409). 

Treatment. — ^The  treatment  varies  acconling  to  the  cause  and 
with  the  duration  of  the  deformity.  Excluding,  for  the  present, 
the  rare  and  irregular  forms  of  wryneck  there  are,  from  the  re- 
medial standpoint,  two  fonns  of  torticollis: 

1.  The  chronic  form,  in  which  the  local  pain  and  sensitiveness 
are  absent,  but  in  which  there  is  resistant  and  permanent  defor- 
mity. As  has  been  stated,  congenital  torticollis  is  included  in  this 
class. 

2.  The  acute  form,  in  which  the  distortion  is  of  short  duration 
and  in  which  permanent  contraction  may  be  prevented. 
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The  Treatment  of  Ohronie  TorticoUis.  By  Manipulation. — Con- 
genital torticollis,  if  of  moderate  degree,  can  be  overcome  in  early 
infancy  by  methodical  stretching  of  the  contracted  parts.  One 
person  fixes  the  arm  and  another  draws  the  head  gently  but  firmly 
in  the  direction  opposed  to  the  contraction,  over  and  over  again, 
meanwhile  massaging  the  tissues  of  the  neck.  The  procedure 
should  be  repeated  several  times  a  day;  it  causes  slight  momentary 
discomfort  if  properly  performed,  but  this  ceases  When  the  stretch- 
ing is  discontinued.  Care  should  be  taken  also  that  the  posture 
may,  as  far  as  possible,  favor  the  reduction  of  the  deformity; 
thus  while  the  child  is  in  the  mother's  arms  the  head  should  be 
supported,  and  when  asleep  the  pillow  may  be  arranged  in  a 
manner  to  prevent  the  improper  position.  In  this  way  the  torti- 
collis may  be  entirely  corrected  or  its  progress  may  be  checked 
until  more  eflFective  treatment  is  indicated. 

H»matoma. — ^This  should  be  treated  by  massage  with  some 
bland  ointment;  if  it  is  accompanied  by  deformity  the  manipula- 
tion already  described  should  be  employed. 

In  the  great  majority  of  cases  of  congenital  torticollis  the  patient 
is  not  brought  for  treatment  until  the  deformity  has  become 
an  eyesore  to  the  parents.  The  contracted  muscle  is  then  usually 
an  inch  shorter  than  its  fellow,  tlie  disparity  increasing,  as  a  rule, 
with  the  growth  of  the  child.  In  such  cases  the  immediate  correc- 
tion of  the  deformity  is  indicated,  and  this  implies  in  most  instances 
division  of  the  contracte  1  parts  by  subcutaneous  tenotomy  or  by 
open  incision. 

By  Sabcutaneous  Tenotomy. — If  the  deformity  is  comparatively 
slight  an<l  if  the  contraction  seems  to  he  limite  i  to  the  stemo- 
mastoid  muscle,  and  particularly  to  its  stenial  portion,  one  may 
hope  to  overcome  the  most  resisUmt  part  of  the  contraction  by 
the  sul)cutantM)us  operation.  Aside  from  tlie  possibility  of  wound 
infiHtion,  which  at  the  present  time  is  an  argument  of  very  little 
weight,  subcutaneous  tenotomy  has  the  advantages  of  simplicity, 
apparent  freelom  from  the  danger  which  parents  associate  with 
an  operation,  and  it  leaves  no  scar  l)ehin<l.  It  is  inadequate, 
however,  for  the  correction  of  advance^l  cases. 

The  patient  and  tlie  instniinents  having  been  |)repare.l  as  for  an 
ordinary  operation,  a  sand-bag  is  placed  beneatli  the  shoul<lers  and 
the  head  is  incline  I  so  that  the  contracte  I  muscle  is  thrown  into 
relief  beneath  the  skin.  The  sternal  insertion  of  the  tendon  is 
seize!  ^^ith  two  fingers  and  the  tenotome  is  inserte.l  besiile  it  and 
passe: I  iMMicath  it  at  a  p)int  about  an  inch  above  the  sternum. 
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It  IS  then  divided  by  a  sawing  motion  of  the  knife.  Division  of 
this  part  of  the  muscle  in  this  situation  is  practically  free  from 
danger,  and  in  the  slighter  degrees  of  deformity  one  can  by  vigor- 
ous manipulation  and  forcible  traction  overcome  the  resistance 
offered  by  the  other  tissues.  If  bands  of  fascia  resist  the  correc- 
tion, they  may  be  divided  by  superficial  nicking  with  the  tenotome 
in  the  lateral  region  of  the  neck.  As  a  rule,  however,  in  cases 
of  this  type  the  open  incision  is  to  be  preferred,  as  it  allows  the 
opportunity  for  free  division  of  the  contracted  parts  with  less 
danger  of  injury  to  the  bloodvessels  and  nerves  in  this  neighbor- 
hood. 

By  the  Open  Method. — ^The  incision  should  be  made  just  above 
the  clavicle  in  the  line  of  the  muscle  midway  between  the  sternal 
and  clavicular  insertion.  In  the  milder  cases  in  childhood  it  need 
be  little  more  than  an  inch  in  length.  A  director  may  be  passed 
beneath  the  tendon,  and  on  this  it  may  be  divided.  The  clavic- 
ular insertion  and  the  more  resistant  bands  of  fascia  may  be 
divided  as  they  appear. 

In  cases  of  veiy  great  deformity  in  the  adult  some  of  the  pos- 
terior as  well  as  the  lateral  muscles  are  involved.  In  such  instances 
the  contracted  parts  may  be  divided  at  the  upper  border  of  the 
neck  through  an  incision  from  the  mastoid  process  backward 
along  the  lower  border  of  the  scalp,  the  scar  being  concealed  by 
the  hair. 

Overcorrection  of  the  Deformity. — ^The  object  of  treatment  is  not 
only  to  straighten  the  head,  but  also  to  overcome  all  restric- 
tion of  motion  that  may  remain  after  the  division  of  the  more 
resistant  parts,  and  the  operation,  whether  open  or  subcutaneous, 
must  be  supplemented  by  a  vigorous,  methodical  stretching  of 
underlying  resistant  tissues.  Finally,  the  head  should  be  rotated 
in  the  opposite  direction,  the  aim  being  to  completely  overcome 
the  secondary  curvature  of  the  cervical  spine. 

It  may  be  stated  that  Lorenz  considers  it  possible  to  correct 
torticollis,  even  of  long  standing,  by  systematic  kneading  and 
stretching  without  previous  division  of  the  contracted  tissues,  but 
the  use  of  so  much  force  appears  to  be  undesirable  if  by  so  slight 
an  operation  it  may  be  avoided.  It  is  because  the  after  stretching 
is  so  important  that  the  upright  incision  is  to  be  preferred  to  one 
in  the  line  of  the  clavicle. 

After  all  resistance  to  passive  motion  has  been  overcome 
by  vigorous  manipulation  the  head  should  be  fixed  during  the 
process  of  repair   in  the  overcorrected   position.      Thus    in  the 
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treatment  of  typical  torticollis  the  chin  shoulrl  be  turned  to  a 
\yomi  over  the  middle  of  the  clavicle  on  the  operate«i  side»  mnd 
the  heiid  should  be  inclinerl  toward  the  opposite  shoulder,  while 
the  neck  is  held  in  the  rae^lian  line.  In  this  attitude  a  plaster 
bandage  should  be  applied  surrounding  the  hea/l  and  the  thomx. 
It  should  remain  until  all  local  sensitivenciss  has  disappearefl,  ami 
until  the  tendency  toward  deiomiity  has  been  checked.  Fixation 
in  the  overcorrected  position  is  very  important  in  childhood,  as 
an  aid  in  overcoming  the  deformity  habit,  but  it  may  be  dispensed 
with  in  the  trefitment  of  adults  (Fig.  412). 
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The  [ilaster  bandage  is  usually  reUiined  from  four  U»  eight 
weelcs.  VVhei»  it  b  removed,  massjigep  manipulation,  nnd  gyinnajstic 
training  are  indicated.  Twice  a  day  the  liead  should  be  forced  to 
(be  extreme  Kmit  of  overcorrection.  Traction  on  tlie  neck  in 
self-suspension  by  means  of  the  sling  used  in  tlic  applieiitioo  of 
the  phister  jacket,  a  regular  system  of  exercises  for  the  musi.^les 
of  tlie  ncek  and  back,  and  su[>er\Tsion  of  the  hal)itual  postures  will 
usually  assure  a  complete  cure*    Ifj  however,  tiie  deformity  habit 
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is  strong  so  that  the  head  has  a  marked  tendency  to  resume  the 
former  attitude,  some  support  is  indicated.  A  simple  and  effec- 
tive support  is  the  jury-mast  as  used  in  the  treatment  of  Pott's 
disease  with  the  plaster  jacket  or  attached  to  a  brace.  In  the 
treatment  of  children  a  band  of  elastic  tape  arranged  to  draw  the 
head  toward  .the  shoulder  as  suggested  by  Sayre,  or  a  Thomas 
collar,  may  be  sufficient. 

As  has  been  stated,  the  necessity  for  support,  provided  the 
deformity  has  been  thoroughly  overcorrectei,  depends  upon  the 
care  that  is  to  be  exercised  in  the  after-treatment.  When  exer- 
cises and  massage  can  be  efficiently  employed,  the  support  is  not 
essential.  In  other  cases  it  may  be  worn  for  several  months  with 
advantage. 

The  principles  of  the  treatment  of  the  chronic  or  painless  form 
of  torticollis  that  have  been  outlined  apply  to  the  acquired  as 
well  as  to  the  congenital  form,  when  adaptive  shortening  has 
replaced  active  contraction.  Acquired  torticollis  is,  in  most 
instances,  however,  a  preventable  deformity;  thus  operative 
treatment  would  be  rarely  required  had  the  patient  received 
proper  treatment. 

The  Treatment  of  Acute  Torticollis. — ^The  insignificant  form  of 
torticollis  called  stiff  neck  may  be  treated  by  hot  applications;  a 
firm,  thick  collar  of  flexible  cotton  stiffened  by  several  layers  of 
adhesive  plaster  is  an  agreeable  support  in  the  more  painful  cases. 

In  acute  spastic  torticollis  the  cramp-like  contraction  of  the 
muscles  is  secondary  to  irritation  elsewhere.  This,  one  should 
always  try  to  remove,  and,  as  has  been  stated,  the  general  con- 
dition of  the  patient  often  requires  treatment  as  well.  But  the 
important  indication  is  to  support  the  head  in  order  to  relieve  the 
pain  and  to  correct  the  distortion.  In  the  early  stage  the  support 
of  the  collar  that  has  been  described  may  be  sufficient,  but,  as  a 
rule,  patients  of  tliis  class  are  not  seen  initil  the  distortion  has 
persisted  for  weeks  or  months  even,  so  that  a  more  efficient 
form  of  support  Is  required — such  is  the  plaster  jacket  and  jury- 
mast.  I'lie  elastic  tension  of  this  appliance  overcomes  the 
spasm  and  relieves  the  ('iscomfort  and  apprehension  which  have 
lowered  the  vitality  of  the  patient  (Fig.  51).  If  the  spasm  is 
the  rasult  of  the  irritation  of  enlarged  or  suppurating  cer\dcal 
glands,  as  is  often  the  case,  the  rest  afforded  by  the  brace  is  an 
effective  treatment  of  the  cause  as  well  as  of  its  effect,  and  if 
suppuration  is  present  this  support  is  most  convenient  for  the 
dressing  that  may  be  required.     \Vlien  thq  ^cute  symptoms  and 
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the  deformity  have  been  relieved,  manipulation  and  exercises  may 
employed  in  the  manner  already  described. 

In  cases  of  longer  standing,  particularly  when  the  posterior 
muscles  are  involved,  the  deformity  may  be  forcibly  corrected 
under  anaesthesia,  and  the  head  may  then  be  fixed  in  a  plaster 
dressing  in  the  manner  already  described.  This  treatment  may 
be  employed  at  an  earlier  stage  in  selected  cases.  As  a  rule, 
when  deformity  has  been  allowed  to  persist  for  six  months  or  more, 
its  rectification  will  require  division  of  the  more  resistant  tissues. 

Spasmodic  Torticollis. 

Spasmodic  torticollis,  a  form  of  convulsive  spasm  of  the 
muscles  of  the  neck  that  is  somewhat  similar  in  its  general  char- 
acteristics to  writer^s  camp,*  must  not  be  confoimded  with  the 
acute  torticollis  of  childhood,  in  which  tonic  spasm  of  the  aflFected 
muscles,  due  usually  to  some  well-defined  irritation  of  the 
peripheral  nerves,  is  the  characteristic.  Spasmodic  torticollis  is 
an  affection  of  adult  life.  Of  32  cases  collected  by  Richardson 
and  Walton,^  but  two  were  in  patients  less  than  twenty  years  of 
age.  The  sexes  are  equally  liable  to  the  affection,  and  the  con- 
traction is  as  frequent  on  one  side  as  on  the  other. 

The  onset  of  the  affection  is  usually  gradual.  The  first  symp- 
toms are  usually  of  stiffness  and  discomfort  in  the  muscles 
of  the  neck;  a  "drawing  sensation"  and  a  momentary  twitch- 
ing or  slight  contraction  which  draws  the  head  to  one  side. 
These  symptoms  increase  slowly  until  the  head  is  habitually 
inclined  in  the  attitude  of  torticollis.  For  a  time  the  patient  can 
correct  the  position  voluntarily,  or  by  supporting  the  head  with 
the  hand  can  restrain  the  twitching  of  the  muscles,  but  in  well- 
established  cases  the  head  is  persistently  inclined  to  one  side  and 
the  convulsive  spasm  is  uncontrollable.  This  latter  symptom  is 
the  most  marked  pecuUarity  of  the  affection;  at  intervals  the  muscles 
begin  to  twitch,  and  the  head  finally  drawn  by  the  convulsive 
'  contraction  into  an  attitude  of  extreme  deformity.     As  the  muscles 

.      i  most  often    affected  are    the    stemomastoid    and    trapezius  the 

\  attitude   is   usually  one   of   typical   torticollis.     The   spasmodic 

- 1  clonic  contractions  may  involve  the  muscles  of  the  face  or  of 

the  chest  even.     They  are  more  marked  when  the  patient   is 
excited  or  when  sudden  movements  are  necessary.     As  a  rule, 

I  Spasmodic  torticollis  is  defined  by  Walton  as  a  "disorder  of  the  cortical  centres  for 
rotation  of  the  head,"   American  Journal  of  the  Medical  Sciences,  March,  1898. 
*  American  Journal  of  the  Medical  Sciwce?*  J^u^ry,  XSQo. 
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patients  complain  of  oeunilgic  pain  in  the  head  and  neck,  aggra- 
vate! 1  by  the  eramp-Uke  ron tractions. 

Etiology  and  Pathology.— The  etiology  is  obscure.  Many  of 
the  patients  present  a  neurotic  family  or  persona!  histon%  and 
overwork,  shock  to  the  nervous  system,  and  tlie  like  are  cite<l  as 
pre  JLsposing  causes.  The  affection  has  been  comparerl  to  writer's 
cmmp,  as  in  certain  instances  the  spasm  appearerl  to  he  cause*!  by 
constrained  positions  of  tlie  heml  necessiUited  by  certiiin  occupa- 
tions, aggrdvateH,  it  may  be,  by  the  strain  of  defective  eyesight. 

The  atfected  muscles  may  he  hypertrophied  from  constant 
activity,  and  in  the  later  stages  of  the  affec^tion  tliey  are,  as  a 
rule,  permanently  shortened.  No  characteristic  changes  in  the 
ner%'es  or  in  tfie  central  nervous  system  have  been  reckon  led. 

Prognosis. — There  is  little  tendency  toward  spontaneous  re- 
covery. As  a  rule,  the  spasm  becomes  more  constant  and  other 
muscles  bei*ome  involved. 

Treatment, — It  is  perhaps  unnecessary  to  stiite  that  the  general 
condition  of  the  patient  anil  the  possible  local  and  general  causes 
of  the  spasm  should  receive  consideration.  As  a  rule,  however, 
the  patient  will  have  exhausted  both  constitutional  and  local 
treiitment  before  coming  utider  observation. 

In  the  mild  and  early  cases  the  avoidance  of  preciisposing 
causes  combined  with  massage,  systematic  muscle  training,  and 
iu  exceptional  instiinceJi;  mechanical  support  may  be  of  service; 
but  in  the  chronic,  severe,  and  persistent  cases  of  this  class  the 
resection  of  nerv^es  supplying  the  affected  mnscles  has  alone  proved 
to  be  efficient.  If  the  spasm  Ls  limited  to  the  sternomastoid  and 
trapezius  muscles,  resection  of  the  spinal  accessory  nerve  may  he 
snflicient;  hut  if  other  muscles  are  involverl  or  if  the  spasm  recurs 
after  the  tiriginal  tipenition,  tlje  removal  of  ttie  posterior  branches 
of  the  upper  cervical  nerves,  together  with  extensive  division  of 
the  contracted  muscles  upon  the  same  side  and  sometimes  upon 
Ihe  o[)pt)site  side  also,  may  \vv  ri^piired. 

Resection  of  the  spinal  accessorj'  ner\'e  was  first  performed  by 
Campbell  de  Morgan,  of  I^ndon,  in  1S66,  and  since  then  the 
operation  has  been  repeated  many  times  by  other  surgeons,  with 
tempo rar)^  or  permanent  benefit  to  the  patients.  AcconJng  to 
P^tit,  of  2b  |)atients  so  treated  b'i  were  cured  ancl  7  were  perma- 
nently improved.  In  5  others  the  benefit  was  but  temporary, 
and   1  dial  from  erj^sipelas  following  tlie  oj>eration.^ 


L'iTtiioo  Miidicttle,  JuJy  9,  1S97. 
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The  Operation. — ^The  spinal  accessoiy  nerve  passes  downward 
and  backwanl  from  the  jugular  foramen  and  enters  the  anterior 
border  of  the  stemomastoid  muscle  at  a  point  about  one  and  a 
half  inches  below  the  tip  of  the  mastoid  process.  At  this  point 
it  should  be  exposed.  Dr.  E.  Eliot,  Jr.,  from  a  special  study  of 
the  course  and  relations  of  the  nerve,  suggests  the  following 
method  :^ 

''The  incbion  should  be  generous,  for  the  nerve  is  situated  at 
a  considerable  depth,  and  should  extend  from  the  mastoid  process 
above  downward  to  one  or  two  inches  beyond  the  an^e  of  the 
jaw.    The  anterior  edge  of  the  stemomastoid  should  then  be 
exposed.    In  the  upper  part  of  the  wound  the  posterior  and 
inferior  portion  of  the  parotid  gland  may  have  to  be  drawn  for- 
ward, although  usually  it  does  not  overlap  the  muscle.    When 
this  is  done  it  is  comparatively  easy  to  expose  by  blunt  dissection 
the  transverse  process  of  the  atlas,  as  it  lies  directiy  below  the 
mastoid  process  above,  while  immediately  in  front  of  this  bony 
prominence,  and  running  downward  and  for^-ard  from  the  mas- 
toid process  toward  the  angle  of  the  jaw  is  the  posterior  belly  of 
the  digastric.    Behind  this  lie  the  main  vessels  of  the  neck,  with 
the  spinal  accessoiy  nerve  emerging  from  the  jugular  foramen, 
and  the  operator  is  certain  that  no  harm  can  be  done  to  these 
structures  as  long  as  he  remains  superficial  to  the  digastric  belly, 
which  in  its  turn  lies  at  a  considerable  depth — in  fact,  at  about 
the  level  of  the  transverse  process  of  the  atlas. 

"Owen  and  V6tit  have  drawn  attention  to  tlie  fact  that  tlie 
ner\'e  usually  enters  tlie  mastoid  muscle  at  a  point  opposite  the 
angle  of  the  jaw.  I  have  found,  however,  in  a  large  majority  of 
cases  that,  on  leaving  the  internal  jugular  it  assumes  a  definite 
relationship  with  the  tmnsverse  process  of  the  atlas.  Never 
above  it,  sometimes  directly  over  it,  usually  a  fmction  of  an  inch  in 
front  of  its  most  prominent  part,  the  nerve  may  easily  be  detected 
in  the  small  amount  of  ronnt^ctive  tissue  that  envelops  it,  and 
from  this  |M)int  to  its  entrance  into  the  holly  of  the  muscle  it  may 
hr  isolated  with  safety,  and  treated  by  any  suitable  procedure. 
If,  exceptionally,  it  should  escape  dettn-tion  the  anterior  border 
of  tlic  muscle  should  be  dniwn  shaq)ly  backwanl  at  a  point  oppo- 
site th<»  an^ic  of  the  jaw,  the  ner^'e  in  this  way  put  on  the  stretch, 
and  by  blunt  dissection  in  the  a<liposc  tissue  that  separates  the 
un<ler  surface  of  the  nmscle  from  the  slieath  of  the  vessels 
iie   ncrv(»   may   Ix*   rca<lily   expose!.     I'sually   the  nene  passes 

■    AiiiKiI-  «»f  Surn«'ry.  M:i.v.  1S<».'». 
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from  under  the  posterior  belly  of  the  digastric,  at  a  point  just 
in  front  of  the  transverse  process  of  the  atlas,  to  a  point  on  the 
deep  surface  of  the  muscle  just  behind  its  anterior  margin  oppo- 
site the  angle  of  the  inferior  maxilla.  It  is  sometimes  accom- 
panied by  a  small  artery  and  vein,  the  latter  easily  visible,  the 
former  a  branch  of  the  occipital.  Rarely  the  nerve  lies  at  a  con- 
siderable distance  from  the  transverse  process  of  the  atlas;  in  one 
case  as  much  as  half  an  inch  anterioriy.  Here  the  nerve  could 
be  foimd  at  its  entrance  into  the  muscle,  the  landmark  of  the 
transverse  process  having  failed  to  localize  its  situation.'' 

Richardson  suggests  that  if  the  nerve  is  not  readily  found  its 
position  may  be  ascertained  by  drawing  the  finger-nail  firmly 
across  the  bottom  of  the  woimd,  a  sharp  contraction  following 
pressure  upon  it.    The  nerve  having  been  isolated  a  section  of  an 
inch  should  be  removed.    Richardson  advises  in  addition  vigor- 
ous stretching  of  both  extremities.    After  division  of  the  nerve 
the  spasmodic  contraction  relaxes  and  the  muscles  become  flaccid, 
allowing  the  head  to  be  brought  to  the  normal  position,  or  if  the 
deformity  has  become  permanent  the  contracted  parts  may  be 
divided  as  in  the  ordinary  form.    Fixation  of  the  head  is  not,  as 
a  rule,   required.    The  operation  should  be  supplemented   by 
massage  and  by  muscle-training.     If  the  spasm  has  been  confined 
to  the  muscles  supplied  by  the  spinal  accessory  nerve,  the  treat- 
ment may  be  permanently  successful,  but  in  many  instances  the 
spasm  may  recur  in  other  muscles.     Of  these,  the  posterior  group 
of  the  opposite  side  is  more  often  affected,  and  a  similar  opera- 
tion for  resection  of  the  posterior  branches  of  the  upper  cervical 
nerves  may  be  indicated.     This  has  been  performed  with  success 
by  Smith,  of  London;  Keen,  Richardson,  and  others.     According 
to  Smith,^  the  operation  should  be  conducted  as  follows:    An 
incision  is  carried  downward  from  the  occiput  about  three  inches 
in  length,  parallel  to  and  one  inch  from  the  spinous  processes.     It 
is  continued  through  the  trapezius  to  the  edge  of  the  splenius. 
Thecomplexus  is  then  divided  and  the  posterior  branches  of  the 
nerv^es  are  exposed;  those  of  the  three  upper  nerves  which  supply 
the  posterior  rotators  are  then  resected. 

Keen^  operates  in  a  somewhat  different  manner,  by  a  transverse 
incision  two  and  a  half  inches  in  length  from  the  middle  line  of 
tlie  neck  on  a  level  with  a  point  one-half  an  inch  below  the  level 
of  the  lobule  of  the  ear.  The  trapezius  is  divided  transversely, 
afterward   tlie  complexus,  care  being  taken  to  spare  the  great 

*  Spasmodic  Wryneck,  London,  1891.  «  Annals  of  Surgery,  Janiiary,  1891. 
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occipital  nene.  The  posterior  hmncli  of  the  second  renical 
nerve  is  then  resected;  the  suboccipital  ner\*e  is  then  lookei  for 
in  the  suboccipital  triangle,  trncetl  iXown  tty  the  spine,  and  divide^l. 
The  eictenial  trunk  of  the  j>«:»sterior  divLsion  of  tlie  third  occipital 
nerve  is  then  exposed  below  the  great  occipital  and  dinded  close 
to  the  bifurcation  of  the  nerve  trunk;  thus  the  nerve  supply  of 
the  chiei  posterior  rotators,  the  *splenius  capitis,  the  rectus  capitis, 
posticus  major,  and  tlie  obliquus  inferior  is  removed. 

The  paralysis  that  follows  even  such  extensive  operations 
seems  to  inconvenience  the  patient  btit  slightly,  while  the  relief 
from  deformity  and  from  the  constiint  spasm  is  a  more  than  suffi- 
cient compensation  for  whatever  weakness  or  disability  may  resulL 
'^riie  following  are  the  c*onclusions  of  Richanlson  and  Walton;* 
L  Palliative  treatment,  whether  by  dnigs,  apparatus,  or  elec* 
tricity,  will  rarely  prove  successful  in  well-establisheil  spasmodic 
torticollis. 

2.  IMassage  may  prove  of  value  in  comparatively  recent  cases. 

3.  Resection  affonHs  practically  the  only  rational  remedy, 

4.  Operation  on  the  spinal  accessor}''  ner\'e  may  affoni  relief, 
even  if  other  muse  les  than  the  stenioc-leidomasloid  are  aflfected. 
On  the  other  hand,  the  affection  pre\"iously  limitejl  to  the  stemo- 
cleidomiistoid  may  sprearl  to  other  muscles  in  spite  of  tliis  opera- 
tion. 

5.  No  fear  of  disabling  paralysis  neeii  deter  us  from  recom- 
mending ofX'ration,  as  the  head  can  be  held  erect  even  after  the 
most  extensive  resection. 

6.  The  most  common  combination  of  spasm  is  that  involving 
the  stemomastoirl  on  one  side  and  tlie  posterior  rotators  on  tJie 
otiier,  tlie  head  being  held  in  the  ]X)sition  of  steroomastoid  spasra 
with  the  addition  of  retraction  through  the  greater  power  of  the 
ptisterior  rotators. 

7»  It  seems  advisable  in  most  cases  to  give  preference  to  the 
•  resection  of  the  spinal  act*cssor}'  as  the  preliminary*  procejJure, 

In  a  later  communication  Richardson  ami  Walti>n^  report  very 
satisfactory'  final  results  on  cases  treatejl  by  resection  of  nerves 
supplying  tlie  muscles  that  were  affected  by  ttie  spasm  on  one  or 
both  sides,  comhineJ  with  complete  division  of  the  muscles  us 
well,  when  permanent  contnu-tion  was  present. 

Kahnus*  has  reviewel  tlic  lilenilure  of  the  subject.  In  H 
caacs  of  simple  stretching  of  the  spinal  accessory  nerve  3  were 

'     Miiiifin  Jounul  dL  the  MadKmt  S<cieiu«.  1890, 

r  Op«v»tiv  BnltTiiil  Oai»uI*  Obit,  S|HW<iqyni.  BfiiUfti*  tur  kllu.  Cbir.*  tOOO.  BtL  sxir. 
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cured.  In  68  cases  the  nerv^e  was  resected;  of  tJiese  23  were 
cured  and  20  were  improved.  In  4  tliere  was  no  improvement 
antl  in  1  the  patient  died.  In  15  cases  the  rejection  of  the  ner\'e 
was  supplemented  by  division  of  cer%-ical  nerves;  10  of  tliese 
were  cured  anil  3  were  improved-  In  2  otliers  the  stemomastoid 
muscle  was  divided. 


IrregulaT  and  Exceptional  Forms  of  Torticollis. 


Paralytic  Torticollis, — One  or  more  of  the  muscles  of  the  neck 
may  be  paralyzed,  as  from  anterior  poliomyelitis,  and  thus  a 
deformity,  due  at  first  to  simple  weakness  and  later  to  the 
permanent  effects  of  the  disability,  miiy  be  the  result 

Diphtheritic  Paralysis  and  Torticollis.— The  muscles  of  the 
neck  may  be  involved  in  paralysis  following  diplitlieria.  In  this 
form  tiie  trapezii  muscle^s  are,  as  a  rule,  affected,  so  that  the  head 
droops  forward,  but  occasionally  the  panilysis  may  be  accorajmnied 
by  contraction  of  one  of  the  steniomastoids.  The  historj^,  the 
ev  it  lent  weakness,  and  the  paralysis  of  the  soft  palate  or  other 
parts,  w^hich  is  often  present,  usually  make  tlie  diagnosis  clear. 

Cervical  Opisthotonos. — In  tlie  course  of  certain  forms  of  fli,^ 
ease  of  the  nervous  system,  for  example,  cerebrospinal  or  basilar 
meningitis,  the  head  may  be  drawn  backward  by  spasm  of  the 
posterior  nuiscles.  A  slight  degree  of  the  same  ileformity  is 
sometimes  seen  in  ill-nourish e J  infants  not  suffering  from  serious 
disease.  This  and  tlie  preceding  distortion  are  of  some  impor- 
tance, because  they  may  be  mistaken  for  symptoms  of  Pott's 
disease  and  they  have  been  described  in  that  connection,  (See 
page  62.) 

Bhachitic  Torticollis. — During  the  course  of  acute  rhachitis, 
particularly  wlien  the  characteristic  deformity  of  the  lower  part 
of  tlie  spine  Is  well-marked,  the  head  may  be  tilted  backwanl 
usually  as  a  compensatory  attitude,  but  occasionally  slight  spasm 
of  the  posterior  muscles  may  increase  tlie  distortion;  so,  also, 
when  lateral  deviation  of  the  sphie  is  present  due  to  rhachitis  the 
neck  may  participate  in  the  deformity  as  in  otlier  forms  of  rotary 
lateral  curvature.  This  is  not  torticollis,  however,  in  the  proper 
sense. 

Ocular  Torticollis,  ^Several  cases  have  been  recorded  In  which 
the  head  was  habitually  held  in  a  distorterl  attitude  because  of 
defective  \TsioD  or  irregularity  in  the  action  of  tlie  muscles  of  the 
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eyes.    This   is,   however,   rather  an   improper  attitude  than  a 
variety  of  true  torticollis*  (Fig.  169). 

Psychical  Torticollis.— A  distortion  of  the  head,  apparently 
due  to  the  inability  of  the  patiept  to  control  the  muscles  of  the 
neck,  has  been  described  by  Brissaud.'  The  deformity  is  not 
due  to  muscular  spasm,  since  it  can  be  corrected  by  the  pressure 
of  a  finger  on  the  head.  The  condition  is  called  by  Brissaud  a 
local  paralysis  of  the  will — a  form  of  neurosis  allied  to  neuras- 
thenia, epilepsy,  and  functional  spasm. 

1  Medical  News.  June  11,  1898.  p.  772.  ^  Thbse  de  Paris.  1894. 
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DISABILITIES  AND  DEFORMITIES  OF  THE  FOOT. 


General  Description  of  the  Foot  and  of  its  Functions. 

The  function  of  the  foot  is  twofold:  to  serve  as  a  passive 
support  of  the  weight  of  the  body,  and  as  an  active  lever  to  raise 
and  propel  it.  For  the  proper  performance  of  these  functions 
it  is  constructed  to  permit  elasticity  under  pressure,  and  an 
alternation  of  attitudes  under  strain,  that  protect  it  from  injury. 

The  Arches. — ^The  most  noticeable  peculiarity  of  the  foot  is 
the  arrangement  of  its  arches.  As  has  been  suggested  by  Ellis 
and  others,  the  construction  and  shape  of  the  arched  part  of  the 

Fio.   413 


Longitudinal  section  of  the  cast  of  the  arch  at  the  point  A  in  Fig.  414.  A,  the  astragalo- 
navicular  junction;  B,  the  internal  tuberosity  of  the  os  caicis;  C,  the  head  of  the  first  meta* 
tarsal  bone. 

foot  may  be  better  understoorl  by  consilering  it  as  half  of  the 
arch  formed  l)y  the  two  feet.  This  complete  arch  may  be  demon- 
strated by  making  an  imprint  of  tlie  appased  feet  in  plaster-of- 
Paris.  The  plaster  cast  which  represents  it  will  appear  in  shape 
somewhat  like  an  inverted  saucer,  the  part  of  each  foot  that  rests 
upon  the  ground  forming  half  of  an  irregular  ring.  If  the  plaster 
cast  is  sawed  into  equal  sections  it  will  be  seen  that  the  highest 
or  thickest  part  of  each  division  is  at  the  astragalonavicular  junc- 
tion; from  this  point  the  arch  descends  sharply  to  the  tuberosities 
of  the  OS  calcis,  and  gradually  to  the  outer  border,  beneath  the 
cuboid  l)one,  and  to  the  metatarsophalangeal  joints  (Fig.  413). 
A  cross-section  of  the  cast  will  show  the  contour  of  what  is  some- 
times callerl  the  transverse  arch  (Fig.  414),  while  the  section 
tlirougli   the  long  diameter  will  demonstrate  the  shape  of  the 
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longitudinal  arch.  In  desfriptions  of  the  longitudinal  arch  it  b 
often  divided  into  two  parts,  of  which  tlie  outer  division  is  fonned 
by  the  os  catcis,  the  cuboid,  and  the  two  outer  metatarsal  bones* 
Of  tliis  outer  arch,  the  highest  point  is  at  tlie  calcaneocuboid 
articulation  (Fig.  415),  and  although  it  is  normally  a  permanent 
arch^  yet  the  soft  tissues  are  forced  downwartl  beneatli  it  when 
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CroMHiection  of  the  caitt  of  the  nrches  of  ibe  apposed  feot.     A.  the  mteniAl  tuid  inferior 
»urfAo«  of  the  wtmcKloimviculAr  jiuietjoii. 

weight  is  borne,  so  that  tlie  outer  border  of  the  foot  makes  an 
imprint  throughout  its  entire  length,  as  contmstetl  with  tJie  inner 
and  deeper  arcli  formed  l>v  tlie  os  calcLs,  the  astragalus^  tFie 
navicular,  the  cuneiform,  and  the  three  inner  metatarsal  bones 
(Fig,  416).  Tills  flivision,  although  an  artificial  one,  serves  to  call 
attention  to  the  fact  that  the  outer  or  lower  arch  is  more  solidly 
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^Ovf 


The  Umea  of  th«  right  foot ,  rlewed  from  the  out«r  tid«.    (Te«iiil«  from  ( ;emii<h  '21 A rialomy.) 

braced,   and,    therefore,   better   atlapted   for   continuous  weight 
bearing  tlian  is  tlie  higher  and  more  elastic  inner  arch* 

The  diagram  of  the  longitudinn!  arch,  showing  its  ftharp 
ilescent  fr«>m  the  highest  point  to  the  centre  of  the  heel,  indicates 
that  the  heel  Ls  well  adapteil  for  weight  bearing,  while  the  \ong 
anteriur  pillar  composed  of  several  bonc^  Is  less  strong  but  more 
ela.stic;   thus  one   instinctively   exteniLs   the  foot  in   desi-ending 
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stairs,  for  example,  t/>  avnitl  tlie  utipleusiint  jar  of  Jircni't  shoek 
receiver!  upon  the  heel.  Of  this  anterior  pilkr,  tlie  tliiiv^l  nieta- 
tarsal  hone  b  the  most  direct  support,  wliile  the  more  movable 
first  and  fifth  metatarsals,  more  under  museular  control,  aid  in 
balancing  the  weight  and  sustaining  it  in  the  diflerent  attitudes. 
Both  divisions  of  the  longitutlinal  arch  are  permanent  arches, 
but  tfiere  are  t\^'o  others  which  are  obliterate*!  under  weight — one 
of  these  Is  that  formed  by  the  heads  of  the  metatarsal  bones,  the 
anterior  metatarsal  arch.  In  the  unweightetl  foot  the  second  and 
thin!  metatarsophahmgeal  articulations  occupy  a  higher  plane 
than  their  fellows,  but  when  tlie  ei'ect  [josture  is  assumeti  the 
anterior  arch  is  depressed  to  allow  all  the  metii tarsal  heads  to 
bear  their  share  of  the  weight  The  other  arch  is  fonne<l  by  the 
internal  border  of  t!ie  foot,  whicli  cun^e^s  slightly  outvvanh  so  ttiat 

Fig.  410 
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CALCANEUM 


The  bonee  of  the  right  foo(,  viewed  from  the  inner  litlc.     (Tcntiit,  from.  Gcrriish's  Anatomy.) 

when  the  two  feet  are  placed  side  by  side  an  inten^al  remains 
between  them,  widest  at  the  highest  point  of  the  longitudinal 
arch,  as  is  shown  in  the  diagram  by  the  upright  section  which 
divides  the  cast  of  tlie  two  soles  from  one  another,  the  internal 
arch  (Fig*  414).  When  tlie  weight  is  liorne  tliis  ciu^ved  contour 
of  the  f(K)t  becomes  straigliter*  or  is  obhterate;!,  or  is  even  trans- 
fonned  to  an  arch  whose  convexity  is  internal  (Fig.  434)* 

The  Foot  as  a  Passive  Support, —The  foot  is  supportal  by 
the  muscles,  by  hgaments,  and  by  tlie  strong  plantar  fascia  that 
covers  in  the  sole.  When  tlie  foot  is  actively  used  it  is  in  great 
part  supported  l>y  the  muscles,  but  wfien  it  serves  as  a  ptissive 
Support,  its  in  standing,  the  ligaments  bear  the  greater  part  of 
the  strain,  and  its  normal  elasticity  allows  the  bearing  surface 
to  expand  as  the  archer  are  slightly  depressed.  If  this  elasticity 
is  diminishe^l,  tlie  supports  of  the  arch   are  snhjec^terl   to  abnor* 
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mal  pressure  and  the  individual  may  suffer  from  sensitive  corns 
or  calloused  skin  beneath  the  bones  (Fig.  462).  Or  if  the  liga- 
ments permit  abnormal  expansion  the  arches  may  become  pei^ 
manently  depressed,  and,  as  a  result,  the  range  of  motion  neces- 
sary to  the  proper  functional  use  of  the  foot  may  be  permanently 
restricted  (Fig.  436). 

When  the  statement  is  made  that  the  foot  broadens  and  that  the 
arches  are  slightly  depressed  under  weight,  it  must  not  be  undei^ 
stood  that  the  longitudinal  arch  is  simply  flattened  by  direct 
pressure  and  by  elongation  of  elastic  ligaments  and  fascia.  Liga- 
ments and  fascia  are  not  elastic  in  this  sense,  and  they  are  not,  in 
the  normal  foot,  overstretched.  The  change  in  cont6ur  is  the 
effect  of  normal  motion  in  the  joints  of  the  foot,  by  which  it  is 
placed  in  the  most  favorable  attitude  for  weight  bearing  without 
muscular  exertion — the  so-called  attitude  of  rest. 

Of  the  changes  of  contour  that  distinguish  the  foot  used  as  a 
passive  support  from  the  one  that  bears  no  weight,  the  most 
significant  is  the  obliteration  of  the  outward  cur\'e  of  its  internal 
border.  This  change  is  due  to  the  fact  that  the  astragalus,  bear- 
ing the  leg,  rotates  inward  and  downward  on  the  os  calcis  until 
it  is  checked  by  the  resistance  of  the  ligaments  and  by  the  intei^ 
locking  of  the  bones.  The  head  of  the  astragalus  thus  becomes 
slightly  prominent,  the  inner  border  of  the  foot  is  depressed,  and 
an  attitude  is  attained  in  which  the  weight  of  the  body  may  be 
supported  with  but  slight  muscular  exertion.  In  this  attitude  of 
rest,  as  von  Meyer  has  explained,  there  is  general  fixation  of 
joints  of  the  lower  extremity  which  makes  support  possible  with 
the  legist  muscular  exertion.  The  pelvis  tilts  slightly  backward 
until  tension  is  brought  upon  the  anterior  part  of  tlie  capsule  of 
the  hi|)-joint;  the  femur  rotates  slightly  inward  on  the  tibia, 
which  in  turn  falls  sliglitly  inwanl  u|X)n  the  everted  foot.  To 
unlock  the  joints  the  pelvis  must  he  tilted  forwanl  or  the  hip 
must  be  flexed. 

The  Foot  in  Activity.— The  second  function  of  the  foot  is  as 
a  lever  to  raise  and  to  pro|)el  the  body.  The  calf  muscles  supply 
the  |)owcr  and  the  heads  of  the  metatarsal  hones  sene  as  the 
fulcrum  on  which  the  weight  is  to  be  lifted.  Wien  the  foot  is 
used  as  a  levrr,  it  should  he  held  in  such  relation  to  the  leg  that 
the  line  of  weight,  passing  <lownward  through  the  centre  of  the 
knee  and  ankle-joints.  Ls  continued  over  the  second  toe  or  prac- 
tically the  c(Mitrc  of  th(»  foot.  As  the  body  Ls  lifted  over  the  ful- 
crum the  leg  is  turned  outward   in  its  relation  to  the  forefoot. 
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because  the  inner  side  of  the  fulcrum,  formed  by  the  first  meta- 
tarsal bone,  is  longer  than  its  outer  side;  thus  the  strain  is  directed 
toward  the  outer  and  stronger  side  of  the  foot  (Fig.  417). 

In  the  proper  walk,  which  is  the  best  illustration  of  the  lever- 
age function,  the  feet  should  be  held  practically  parallel  to  one 
another,  so  that  the  line  of  strain  may  fall  through  the  centre  of 
the  foot.  As  one  foot  is  advanced  it  first  bears  weight  momen- 
tarily on  the  heel,  then  upon  its  outer  border;  the  heel  is  then 
raised,  and  the  body  is  lifted  over  the  toes,  the  great  toe  giving 
the  final  impulse  to  the  step,  so  that  if  the  walker  is  looked  at 
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Illustrating  the  involuntary  adduction  The  improper  attitude  of  outward  rotation, 

of  the  forefoot,  due  to  the  obliquity  of  in  which  there  ia  disuse  of  the  leverage  funo- 

the  bearing  surface  of  the  metatarsus,  tion« 
in  the  proper  attitude  for  walking. 

from  behind  he  appears  to  be  in-toeing  at  the  termination  of 
each  step.  Thus,  during  the  walk,  there  is  an  alternation  of 
postures,  and  tlie  foot,  under  muscular  control,  assumes  the 
attitudes  most  opposed  to  tliat  of  passive  support. 

Improper  Postures. — ^The  alternation  of  postures  and  the  lever- 
age action  of  the  foot  are  by  no  means  necessary  to  simple  pro- 
gression; for  example,  both  feet  might  be  fixed  in  plaster  bandages, 
yet  walking  would  be  possible,  just  as  it  is  possible  on  two  wooden 
legs.  Indeed,  an  approximation  to  such  a  manner  of  walking  is 
often  seen,  in  which  the  feet  are  practically  held  in  the  passive 
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attitude,  the  weight  being  borne  upon  the  heels.  Such  a  walk 
is  necessarily  jarring  and  ungraceful,  and  if  it  is  not  the  result 
of  weakness  and  deformity  it  predisposes  to  them  because  of  the 
disuse  of  proper  function. 

One  means  of  making  the  leverage  function  diflBcult  is  the 
custom  of  turning  the  feet  outward.  Outward  rotation  of  the 
limbs  is  normal  in  the  passive  attitude  because  it  increases  the  base 
of  support  and  thus  relieves  the  muscles.  On  this  very  account 
it  is  the  improper  attitude  for  activity  because  the  strain  faUs 
upon  the  inner  border  of  the  foot,  or  to  the  inner  side  of  the  ful- 
crum, and  makes  the  proper  exercise  of  muscular  power  and 
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Fig.  420 


Voluntary  dorsal  flexion.  Voluntary  plantar  flexion. 

In  these  attitudes  the  astra«alu8  moves  with  the  foot  upon  the  leg  bones,  as  contrasted 
with  adduction  and  abduction,  in  which  the  centre  of  motion  is  below  the  astragalus. 

alternation  of  postures  impossible.  In  other  words,  the  attitude 
normal  when  the  foot  is  nseil  as  a  passive  snp|)ort  is  abnormal 
when  it  is  in  active  use. 

The  Movements  of  the  Foot.— The  junction  between  the  foot 
and  the  leg  is  made  by  means  of  the  astragalus,  a  bone  which  is 
not  intimately  connected  with  either  part,  since  it  moves  upon 
the  leg  and  upon  the  foot,  and  to  it  no  muscles  are  attached. 

The  primary  movements  of  the  foot  are  four  in  number — dorsal 
flexion,  plantar  flexion,  adduction,  abduction. 

Simple  dorsal  and  plantar  flexion  are  confined  to  the  ankle- 
joint,  but  extreme  plantar  flexion  is  combined  with  slight  adduc- 
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tlon^  and  dorsal  flexion  with  abduction,  because  the  external  facet 
of  the  astragalus  allows  a  greater  range  of  motion  on  the  external 
malleolus  than  is  permitted  about  the  internal  malleolus  and 
because  the  forefoot  is  in  plantar  flexion  turned  downward  and 
inward  on  the  head  of  the  astragalas  and  in  the  reverse  direction 
in  dorsal  flexion. 

The  range  of  motion  at  the  ankle-joint  is  from  60  to  80 
degrees;  thus  dorsal  flexion  to  10  or  20  degrees  less  than   tl^e 
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Voluntary  adduction.  V«»luntary  abduction. 

In  thede  postured  the  foot  moves  upon  the  astragalus,  which  in  practically  fixed  between 
the  malleoli.     Adduction,  the  turning  of  the  foot  inward  in  its  relation  to  the  leg,  is  always 
accompanied  by  elevation  of  itH  inner  and  <lepreH»ion  of  itn  outer  border.     This  is  known 
UvS  Hupinatiun  i>r  inversion  of  1  he  foot.     The  reverse  of  t  his  at  \  il  ude     pronation  or  evervion- 
is  an  accompaniment  of  abduction,  at^  is  illustrated  in  the  figiire.-^. 

right  angle,  and  plantar  flexion  to  50  to  60  degrees  more  than  the 
right  angle  (Figs.  419  and  420). 

Adduction  and  abduction  of  the  foot  are  carried  out  in  the 
mediotarsal  and  subastragaloid  joints. 

Adduction,  the  motion  of  turning  the  foot  inward  in  its  relation 
to  tlie  leg,  is  always  accompanied  by  inversion  of  the  sole  or 
supination,  and  by  plantar  flexion  which  increases  the  depth  of 
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the  arch  because  of  the  shape  of  the  joint  surfaces  between  the 
astragalus  and  os  calcis,  where  the  greater  part  of  the  motion 
takes  place.  Simple  adduction  and  abduction  without  inversion 
or  eversion  is  possible  to  a  very  limited  extent  in  the  medio- 
tarsal  joint.  Its  range  may  be  tested  by  fixing  the  heel,  when 
the  forefoot  may  be  moved  slightly  from  side  to  side  upon  the 
astragalus  and  os  calcis.  The  range  of  motion  in  the  sub- 
astragaloid  joint  is  twice  as  free  as  in  the  mediotarsal  joint.  The 
character  of  the  motion  between  the  astragalus  and  os  calcis  is 
rotation  on  an  axis  passing  through  the  upper  and  inner  part  of 
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Fig.  424 


The  liirect  durnal  flexont 
Tilualifl  anterior  of  rifcUt  nide;  outline  .    Peroneus  tortiiuf  of  right  side;  outline 

and  attachment  areas.  (Gorriah.)  and  attachment  areas.  (Gerrbh.) 


the  head  of  the  astragalus,  downwanl  and  outwanl  to  the  outer 
tul)en).sity  of  the  os  calcis.  Thus  for  all  practical  purposes 
adduction,  inversion,  an<i  supination  are  synonymous  terms,  as 
are  abduction,  eversion  and  pronation. 

In  the  movement  of  a<lduction  the  astragalus  is  fixed  between 
the  malleoli,  and  upon  it  the  os  calcis  glides  forwanl,  its  anterior 
extremity  turning  slightly  inwanl;  its  inner  superior  surface  is  ele- 
vates 1,  and  its  external  surface  is  depresse<l.  Meanwhile  the  fore- 
foot, attacluHl  to  the  os  calcis,  Ls  carried  inwanl  and  downward 
about  the  head  of  the  astragalus;  its  inner  bonier  is  elevated,  and 
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its  outer  border  is  depressed,  so  that  the  sole  looks  inward  and 
downward.  In  this  attitude  all  the  arches  are  increased  in  depth 
(Fig.  421). 

In  abduction  the  bones  move  upon  one  anotlier  in  the  reverse 
direction,  the  curves  are  lessened,  and  that  of  the  inner  border  is 
obliterated   (Fig.  422). 

The  extreme  of  adduction  is  only  attained  in  the  position  of 
plantar  flexion,  because  in  this  position  the  adduction  possible  at 
the  ankle-joint  in  part,  due  to  the  contour  of  the  astragalus  and 
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The  calf  muscle. 
Gastrocnemius  of  right  side;  outline  and 
attachment  areas.     (Gerrish.) 


Tlic  plantar  flexor. 
Soleus  of  right  side;  outline  and  attach- 
ment areas.    (Gerrish.) 


in  part  to  the  greater  mobility  allowed  in  the  joint  when  the 
narrow  posterior  border  of  the  astragalus  is  alone  in  contact  with 
the  malleoli,  is  adderl  to  the  adduction  which  the  joints  of  the  foot 
permit. 

Extreme  abduction  is  attained  in  the  attitude  of  dorsal  flexion, 
its  extent  being  about  one-half  that  of  adduction;  the  entire 
nmge  of  motion  between  the  two  extremes  being  about  45 
degrees. 

43 
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In  this  description  the  foot  is  considered  as  moving  on  the 
leg,  but  in  the  attitude  of  rest  the  foot  becomes  the  fixed  point 
and  the  astragalus  moves  upon  the  os  calcis  in  the  manner  and  to 
the  position  abeady  mentioned  in  the  description  of  abduction — 
f.  e.,  it  slips  downward  and  forward  and  turns  inward;  at  the 
same  time  the  anterior  extremity  of  the  os  calcis  turns  slightly 
inward  and  downward^  and  its  inner  border  is  depressed.  Corre- 
sponding to  this  movement,  as  the  inner  border  of  the  foot  be- 
comes straight  or  bulges  inward,  the  navicular  is  forced  forward 
and  downward  and  ttie  longitudinal  arch  is  depressed.    As  has 
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The  direct  abdiictoro. 
Penmeus  luiigus  of  riKht  nde;  outline  PerouciiH  brevin  of  right  side;  outline  and 

and  attachment  areas.     (Gerrish.)  attachment  areas.     (Gerriah.) 

been  mentione:!,  the  turning  of  the  leg  inwarJ  and  the  correspond- 
ing turning  of  the  foot  outward  in  its  relation  to  it  locks  in  a 
manner  the  ankle-joint,  and  at  the  same  time  throws  the  strain 
upon  the  ligaments, so  that  standing  in  the  erect  |X)sture  is  possible 
with  but  little  muscular  exertion  (Fig.  434). 

To  put  it  hi  a  simpler  manner,  the  leg  supporting  tlie  weight 
of  the  borly  has  a  tendency  to  tilt  the  foot  over  toward  the  inner 
si  !c  an<l  to  evert  tlie  sole;  thus,  under  increasing  superincumbent 
weight,  the  iK)int  of  greatest  pressure  on  the  sole  shifts  from  its 
centre  and  outer  border  towani  the  inner  honler.  If,  on  the 
other  hand,  the  ho  ly  is  raisel  upon  tl.c  toes,  the  arch  is  relieved 
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from  strain  and  the  weight  falls  upon  the  front  and  outer  part  of  the 
foot.  Plantar  flexion  and  adduction  represent,  as  contrasted  with 
the  passive  attitude  of  supporting  weight,  the  attitude  of  activity 
in  which  the  foot  is  supported  and  controlled  by  the  muscles. 

The  Function  of  the  Muscles.— ^fhe  most  important  function 
of  the  dorsal  flexors  is  to  lift  the  foot  as  it  b  swung  forward;  of 
the  plantar  flexors  to  ser\'e  in  the  active  propul- 
sion of  the  body.  The  difference  in  function  is 
sho^Ti  by  the  relative  strength  of  the  two  groups, 
the  plantar  flexors  being  five  times  the  stronger; 
in  fact,  the  calf  muscle  (gastrocnemius  and  soleus) 
alone  is  three  times  as  strong  as  all  the  other 
muscles  of  the  foot  combined.  It  is  practically 
the  leverage  muscle,  the  others  ser\'ing  more  es- 
pecially to  fix  and  to  hold  the  forefoot  or  fulcrum 
in  its  proper  relation  to  the  leg.  It  is  also  a 
powerful  adductor  anil  supinator  of  the  foot 
in  the  attitude  of  plantar  flexion  (Figs.  425  and 
426). 

The  muscles  that  more  directly  support  the 
inner  arch  of  the  foot  are  the  tibialis  posticus  antl 
tibialis  anticus,  whose  tendons  approach  to  their 
attachments  in  front  of  the  astragsdus.  The 
tibialis  anticus  supports  the  internal  border  of  the 
foot  fn)m  above,  and  is  the  direct  supinator  of 
the  f(K)t  in  dorsal  flexion — that  Ls,  if  unop{K)seJ 
it  elevates  the  inner  bonier  of  the  foot,  when  it 
acts  as  adorsiflexor.  The  tibialis  posticus  Ls  the 
most  powerful  a«l(hictor  (Figs.  423  and  42^)).  The 
extensor  longiis  halhicLs  is  an  iuijunct  of  tlie  tibialis 
anticus  in  its  action  on  the  foot  as  a  whole.  The 
extensor  longiis  diptorum,  including  the  pennieus 
tcrtius,  is  a  dorsal  flexor  and  abductor. 

Tlic  flexor  li)n^us   hallucLs,    {)assing    directly 
beneath  the  sustentaculum  Udi,  aids  in  sup[)orting 
the  weak  part  of  the  foot  and  its  position  demonstrates  the  im^ 
{Mirtancc  of  the  pn)per  functional  use  of  the  great  toe  (Fig.  433). 

Tlic  peroneus  lon^ns  an<l  l^revis  support  tlie  outer  arch,  anrl 
the  former  binds  the  f(M)t  together  and  holds  the  great  toe  firmly 
a^niinst  the  ground;  thns  it  indirectly  sup(K>rts  the  longitudinal 
anh  apn*!ist  dircHt  pressure  (Figs.  427  and  42S).  They  also  ser\e 
as  abdiK'tors  ami  pronators. 


The  most  imimr- 
tant  adductor.  Tibi- 
alis posterior  of  ri|dit 
aide;  outline  and  at- 
tachment areas.  The 
motft  of  the  muaele 
is  represented  as  if 
seen  through  the 
bones.     (Gerrish.) 
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llie  relative  strength  of  the  muscles  and  their  functions  is 
indicated  in  the  following  tables:^ 

DoR»AL  Flexors  of  the  Foot;  Strength  Reckoned  in  Kilo- 

GRAMMETRES. 

Tilmlu  antlciu 0.871 

Eztcfuor  kmgOB  digiiorum 0.280 

£zt«iuor  loDcut  pollicU 0.1S5 

Peroneua  tertius 0.067 

1.303 
Plant.\r  Flexors. 

Theealf   cHoleus 3.256 

mUMcle.     { Gastrocnemiiu 2.831 

Flexor  lonciui  pollicia 0.218 

PeroD«us  loncus 0.118 

TibUlis  pottieiM 0  004 

Flexor  longus  difitonim * 0.078 

Peroneiu  bre>'U 0.055 

6.ft50 

The  Foot  Considered  as  a  Mechanism. —In  the  study  of  the 
deformities,  anri  particularly  of  the  functional  weaknesses  of  the 


¥ui.  4.30 


Fig.  431 


s? 


l.\ti-ii*Mii  iiniiinu.-  h:illu<-i<«  <if  riffht  n'uW; 
iiiitliiif  1111(1  iitt:i<-htu«*iit  un'u.s.    ^(icrrish.) 


ICxl<>iix)r  liiiiRus  (liicitorum  of  richt  »i(le; 
outline  and  atturhnient  arca«.    (Gerritth.) 


foot,  u\w  must  never  lose  sight  of  the  fact  that  it  is  a  mechanism^ 
sul>je<t  to  ine<liaiiical  laws,  and  that  its  deformities  and  disa- 
hilities,  its  relative  stren^h  or  weakness,  can  he  appreciated  only 
hy  comparing  it  with  the  normal  st4in<iar.l.     Marke  1  deformity  or 


'    I'l'lNir  llie  ArlMnt'^luL-itiniKiltT auf  ilie  l* iLSiMCelcnke  Wirktrmlrn  Muakoln.  K.  Fick.  Leipiic. 
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distortion  is  evident  at  a  glance,  even  though  the  apparatus  is  not 
in  use,  but  functional  ability  can  be  judged  only  by  the  manner 
in  which  active  work  is  performed. 

As  has  been  stated,  the  foot  is,  in  activity,  a  lever,  by  means 
of  which  the  weight  of  the  body  is  lifted  and  propelled.  If  it  is 
loosely  constructed  or  insuflSciently  supported  by  the  ligaments, 
it  cannot  be  properly  controlled  by  the  muscles.  If,  on  the  other 
hand,  the  muscular  power  is  insufficient,  the  weight  of  the  body 


Fig.  432 


Fio.  433 


K 


Flexor  longus  digitorum  of  right  aide; 
outline  and  attachment  areas.  The  muscle 
is  represented  as  seen  from  in  front 
through  the  bones.   (Gerrish.) 


Flexor^longus  hallucis  of  right  side; 
outline  and  attachment  areas.  The 
muscle  is  represented  as  seen  from  the 
front  through  the  bonra.   (Gerrish.) 


cannot  be  lifted  and  properly  balanced  upon  it.  The  structure 
of  the  foot  may  be  normal,  and  its  muscles  may  be  of  normal 
strength,  yet  tlie  strain  placed  upon  it  may  be  disproportionately 
great.  The  strain  may  be  overweight  of  body,  or  the  overwork  of 
a  laborious  occupation,  but  more  often  the  machine  is  overworked 
because  it  is  weakened  by  compression  and  consequent  distortions 
and  because  it  is  subjected  to  mechanical  disadvantages  in  the 
performance  of  its  functions,  by  the  assumption  of  improper 
attitudes. 
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One  of  the  most  common  of  such  mtdtudes  is,  as  has  beeD 
mentionely  that  of  tuming  the  feet  outwarJ  in  walking;  for  as 
the  fulcrum  is  dis[Jacei  outwaid,  the  strain  falls  tfaiou^  the 
inner  anr]  weaker  side  of  the  foot.  As  a  consequence  of  the 
improper  attiturJe  there  is  usuallr,  to  a  greater  or  less  degree, 
disuse  of  the  active  leverage  function,  the  foot  being  useJ  some- 
what as  if  it  were  a  movable  peJestaL     (Fig.  41S l      Tliis  posture 


Fi4.  AM 


nc  43S 


1/ 


An  attitU'k-  tlmt  "iinnhit^t  the  (lat-f(K)t. 
(Scf!  FiK.  435.) 


P'jg.  435  compareil  with  Fiu.  443 
illu-^trate:*  the  voluntao'  protection  of 
the  f(Mjt  from  ovei^train. 


often  induces  or  is  as.sodate^l  with  abduction  of  the  foot,  the  pa5!sive 
attitude  that  predisposes  to  pain  an<l  weakness. 

Tliis  disuse  c»f  the  active  function  may  he  unnec-essan',  just  as 
the  outward  rotiition  of  the  feet  with  which  it  Is  associate:!  is  a 
habit,  a  lial)it  that  is  often  the  result  of  improper  teaching.  On 
tlie  other  hand,  the  lial)itual  assumption  of  the  passive  attitude 
may  be  inchiccl  l»y  injur}'  or  disease  of  the  f(K)t,  or  by  corns  or 
bunions,  ^)V  by  ini|)n)|)er  shoes.  For  under  such  comiitions  the 
stniiii  r)f  tlie  h'venij^e  function  increases  the  <llscomfort;  conse- 
(juently  it  is  <liscontinue  1.     It  must  not  be  inferred  that  such 
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improper  attitudes  lead  directly  to  weakness  and  discomfort, 
for  in  most  instances  an  ungraceful  carriage  and  gait  are  the  only 
ill  effects*  The  improper  attitudes  must,  however,  lessen  the 
ix)wer  and  rasLstiince  of  tlie  foot,  and  they  must  be  rec^koned, 
therefore,  among  the  important  predisposing  causes  of  disability. 
The  passive  attitude,  it  will  be  remembered,  is  the  attitude 
of  rest,  in  which  the  ligaments  bear  tlie  greater  pait  of  the  strain 
and  in  which  the  arches  of  tlie  foot  are  depressed  or  obliterated  • 

The  Weak  Foot. 

Synonyms,  — Spky-foot,  flat-foot. 

The  introductor}'  p^^ges  letid  natortdly  to  the  consiJeration  of 
the   most   important  of  the  acquired  <lisabilitie.s  of  the  foot,  a 
disability  whose  most  important 
characterLstic  in  the  mildest  and  ^^'  ^^^ 

in  the  most  advanced  type  is  tlie 
permsience  of  the  passive  attitude 
of  abduct  ion  f  or  an  approxima- 
tion to  it,  in  place  of  normal 
alternation  of  posture.  Disuse 
of  function  is  followed  by  restric- 
tion of  motion,  particularly  in  the 
range  of  adduction  anil  plantiir 
flexion,  and  finally  by  persistent 
deformity,  a  deformity  w^hich  is 
simply  an  exaggeration  of  the 
normal  posture  assumeil  when 
the  foot  supports  w^eight  (Fig, 
434).  This  is  tlie  so-called  flat- 
foot  (Fig*  43f>)»  At  first  glance  it  may  seem  that  the  depression  of 
tlie  arch  is  the  most  noticeable  peculiarity  in  a  characteristic  case  of 
flat-foot,  and  that  the  poptdar  name  is,  therefore,  an  appropriate 
one.  On  closer  examination,  however,  it  will  appear  that  the  foot 
is  not  flat  because  its  **  keystone  has  sunk,*'  but  that  the  lowered 
arch  is  caused  by  lateral  displacement  (abduction).  This  fact  may 
be  demonstrated  by  adducting  the  foot  sufficiently  to  restore  ap- 
proximately the  normal  relation  between  it  and  the  leg,  a  movement 
which  will  restore  its  normal  contour. 

The  deformity  then  may  be  analyzetl  as  follows; 

L  The  leg  is  displaced  inward,  so  that  the  weight  falls  upon 
the  inner  side  of  the  foot.  2.  The  leg  is  rotated  inward  so 
that  a  line  drawn  through  its  centre,  prolonged  from  the  crest 


Ti'^icflj  "flAt-fwot"  of  moderate  decree* 
iUtuFtrating  ihecotnponetii  elemetita  of  ab* 
ductioa  and  depression  of  the  arch. 
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of  the  tibia,  instead  of  falling  over  the  second  toe,  now  points 
inside  the  great  toe,  or  even  over  the  centre  of  tlie  internal  border 
of  the  foot  (Figs.  436  and  439). 

It  has  been  stated  that  under  normal  conditions,  in  the  act  of 
passive  weight  bearing,  the  astragalus  rotates  downward  and 
inward  upon  the  os  calcis,  depressing  its  anterior  and  internal 
border  until  the  movement  is  checked  by  the  strong  ligaments 
connecting  the  bones,  the  calcaneonavicular,  the  deltoid,  and  the 
interosseus;  in  other  words,  in  the  passive  attitude  the  leg  has  a 
tendency  to  slip  do\niward  and  inward  from  oflF  the  foot  In  the 
weak  foot  this  inclination  has  become  an  accomplished  fact,  for  the 
normal  movement  has  become  so  exaggerated  by  the  distention  of 
the  ligaments  and  by  the  weakness  of  the  supporting  muscles  that 
an  actual  subluxation  is  present.  The  astragalus  has  rotated  and 
slipped  far  to  the  inner  side  of  its  normal  position,  to  an  attitude 


Fig.  437 


Fio.  438 


The  relation  of  the  a»truKalu.>«  to  the 
OS  calcic. 


The  relation  of  the  astraffaluH  and  od 
caleia  in  flat-foot. 


of  exaggerated  rotation  and  plantar  flexion,  so  that  its  head  can 
be  planily  felt  on  the  internal  bonier  of  the  foot.  The  anterior 
extremity  of  the  os  calcis  is  depressed  and  is  turned  slightly  in- 
wanl  and  its  uiternal  bonier  Ls  lowered  (Fig.  438). 

The  navicular  bone  has  been  depressed  with  the  head  of  the 
astragalus,  although  to  a  less  degree,  it  has  been  forced  farther 
away  from  the  os  calcis,  and  the  entire  inner  border  of  the  foot 
is  lowered.  '^Fhus  the  depression  of  the  arcli  Ls  always  accom- 
panied and  prec*eiled  by  a  bulging  inwani  of  the  iimer  side  of  the 
foot. 

The  ty|)i('al  flat-foot  is,  as  it  were,  broken  in  the  centre  (Fig. 
436),  the  posterior  divLsion  liaving  turned  inwani  and  downward, 
while  the  forefoot  is  forced  downwanl  and  outwanl.  The  dislo- 
cation may  he  so  extreme  that  the  entire  sole  of  tlie  foot  rests 
upon  the  ground,  aiul  a  callus  even  may  be  foun<l  at  the  point 


Weak  feet,  showlug  the  mwiird  rotation 
of  the  legs  wlien  the  Abducted  feet  Ar« 
placed  sido  by  side,  tudicatiug  iau  uttttude 
of  p«rnstefil  abdueiion. 


Weak  feoc.  &rohist  not  deproasMl. 


malleolus  is  more  prominent,  antl  with  the  astnigalus  it  overliarigs 
the  bearing  surface  of  the  sole.  The  entire  raechanlsiTi  is  out  of 
gear;  its  motion  is,  therefore,  very  much  restricted.  It  is  mani- 
festly impossible  for  the  patient  to  atlduct  the  forefoot — that 
15,  to  turn  it  inwanl  about  the  Iiead  of  the  displaced  astragalus. 
Plantar  flexion  is  also  much  limitetl,  because  of  the  persistent 
adfluction  and  plantar  flexion  of  the  astragalus.  Dorsal  flexion, 
on  tiii^  nther  hand,  although  it  is  actually  restricted,  may  appear  to 
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be  abnormallj  free,  because  the  forefoot  is  abducted  and  slightly 
dorsiflexed  upon  the  head  of  the  astragalus  (Fig.  436). 

The  dLsability  and  its  accompanying  deformitj^  are  found  in 
evety  grade  of  severitj\  Discomfort  usually  begins  when  the  strain 
upon  the  muscles  is  disproportionate  to  their  strength,  and  it 
is  increased  when  the  ligaments  begin  to  give  way  under  strain » 
allowing  the  bones  to  occupy  an  abnormal  relation  to  one  another. 
It  is  endent,  therefore,  that  the  individual  in  whose  foot  the  arch 
is  well-formed  and  whose  ligaments  are  firm,  will  suffer  from  tlie 
sy^mptoms  of  strain  long  before  the  arch  has  been  depressed; 
also,  that  the  lateral  inwani  bulging,  characteristic  of  abduction, 
must  be  very  great  before  the  arch  is  completely  flattened.  In 
this  type  the  prominent  deformity  is  lateral  tILsplaceraent  (valgus). 
On  tlie  other  hand,  if  the  individual  has  inherited  a  low  arch, 
or  if,  as  the  result  of  weakness  in  early  life,  the  arch  has  been 
depressed  or  has  never  formed,  accommodative  changes  in  tlie 
bones  will  have  taken  place  during  growth,  so  that  tlie  flat-foot 
of  this  t)^e  will  not  be  attended  with  as  much  change  in  its  rela- 
tion to  the  leg,  and,  therefore,  disturbance  of  function,  as  in  the 
typical  case  tliat  has  been  described.  This  latter  class  of  cases 
exemplifies  the  popular  type  of  fiat-foot  that  may  exist  without 
pain  or  disability,  and  in  which  the  most  noticeable  peculiarity  is 
the  obliteration  of  the  arch  (planus).    (Contrast  Figs,  440  and  442.) 

In  certain  instances  abnormal  laxity  of  ligaments  allows  de- 
formity of  the  valgus  tj^  when  weight  is  borne,  yet  the  foot, 
controllcil  by  efficient  muscles,  may  be  apparently  normal  in  func- 
tional ability,  while  in  other  cases  in  which  tlie  ligaments  are  nor- 
nml  and  yet  are  subjected  by  insufficient  muscular  protection  to 
overstrain,  disability  and  pain  may  precede  noticeable  deformity. 

It  is  evident  that  the  lowering  of  Uie  arch  is  of  secondary  im- 
portance in  the  deformity,  and  that  the  popular  significance  of 
painful  flat-foot,  as  an  inherited  anrl  irremediable  weakness,  is 
most  misleading.  Yet  it  seems  to  have  governed  the  treatment 
of  the  disability  until  %ery  recently.  On  tlie  one  hand,  the  early 
cases  were  overlooked  because  the  foot  was  not  flat»  wiiile  those 
in  which  the  deformity  was  more  advunced  were  either  neglected 
or  were  treated  by  simple  supports  beneath  tlie  arch  or  by  opert" 
tion  without  regani  to  tlie  loss  of  function,  and,  tlierefore,  witljout 
hope  of  ultimate  cure. 

As  has  been  states t,  there  is  one  feature  common  to  every  grade 
of  the  so-called  flat-foot:  the  foot  regarded  as  a  machine  is  weak 
as  compared  to  Uie  normal  standard — weak  because  of  the  fier- 
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sistence  of  the  attitude  of  rest  and  relaxation,  as  contrasted  with 
that  of  activity  and  strength,  and  weak  because  the  proper  rela- 
tion between  the  power  and  the  fulcrum  is  changed.  Even 
the  inherited  flat-foot  or  the  flat-foot  which  has  never  caused 
symptoms  is  weak  in  the  sense  that,  in  use,  it  lacks  the  spring 
and  elasticity  characteristic  of  the  perfect  machine.  The  term 
weak  foot  may  be  used,  then,  to  include  all  types  of  the  disability. 

In  one  weak  foot  the  arch  has  disappeared  (Fig.  436);  in 
another  weak  foot  the  arch  is  of  normal  depth,  but  the  foot  is 
habitually  abducted  (Fig.  440).  In  one  case  the  deformity 
appears  only  under  weight;  in  another  the  foot  is  held  rigidly 
in  the  deformed  position  by  muscular  spasm.  In  one  instance 
there  may  be  great  deformity  without  pain;  and  in  another  dis- 
abling weakness  and  pain  without  noticeable  deformity.  In  one 
case  the  foot  is  unable  to  perform  its  functions  because  of  its 
inherent  weakness;  in  another  the  disability  may  be  due  simply 
to  the  improper  use  of  a  normal  structure. 

Pathology. — Supposing  the  foot  to  have  been  normal  before  it 
began  to  break  down,  it  is  evident  that  persistent  deformity  could 
not  have  been  acquired  without  marked  changes  in  its  internal 
structure.  In  a  general  way  these  changes  have  been  indicated 
already.  The  ligaments  on  the  internal  aspect  of  the  foot  and  of 
the  ankle-joint  are  weak  and  distended ;  the  unused  portions  of  the 
articular  surfaces  of  the  joints  may  be  denuded  of  cartilage,  while 
new  facets  may  have  formed  to  accommodate  the  changed  rela- 
tions of  the  bones.  For  example,  the  external  malleolus  may  be 
in  direct  contact  with  the  os  calcis;  evidences  of  injury  and  of 
abnormal  pressure  may  be  found  in  tlie  thickened  periosteum, 
in  formation  of  osteophytes,  while  the  internal  structure  of  the 
bones  has  been  changed  in  adaptation  to  the  new  conditions.  The 
disused  muscles,  particularly  the  plantar  flexors  and  adductors, 
have  become  atrophied,  as  evidenced  by  the  shrunken  calf.  The 
muscles  on  the  inner  border  of  the  foot  have  been  overstretched, 
while  those  on  the  upper  and  outer  part  have  become  shortened 
and  contracted  in  accommodation  to  the  habitual  posture.  Such 
a  foot  represents  an  extreme,  it  may  be  an  irremediable  degree 
of  deformity;  but  in  by  far  the  greater  proportion  of  the  cases 
the  pathological  changes  have  not  advanced  to  a  stage  that 
precludes  successful  treatment. 

Etiology. — In  all  cases  the  actual  symptoms  of  pain  and  dis- 
ability are  due  to  a  disproportion  between  the  burden  or  strain 
and  the  ability  of  the  machine  to  perform  it. 
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This  theory  accounts  for  the  fact  that  the  weak  foot,  although 
very  common  in  childhood,  does  not,  as  a  rule,  cause  troublesome 
symptoms  until  adolescence,  when  the  weight  and  strain  put  upon 
it  are  increased.  It  explains  why  the  foot,  which  may  be  fairly 
normal  in  structure,  breaks  down  often  in  later  adolescence  or 
early  adult  life  when  the  continuous  strain  of  regular  occupation 
is  undertaken.  It  is  evident,  also,  that  an  occupation  that  in- 
duces a  persistence  of  the  passive  attitude,  that  of  waiters,  cooks, 
and  bartenders,  for  example,  exposes  the  feet  to  greater  strain 
than  one  which  encourages  alternation  of  postures.  And  that 
the  symptoms  are  likely  to  be  more  severe  and  the  deformity  to 
be  greater  among  those  who  are  obliged  to  labor  than  among 
those  who  are  not.  Overwork  or  strain,  of  occupation  or  other- 
wise, may  be  temporarily  disproportionate  because  of  general 
weakness,  as,  for  example,  during  pregnancy. or  after  recovery 
from  exhausting  disease;  or  because  of  local  injury  or  disease  of 
the  foot  itself,  which  weakens  it  directly  or  indirectly  by  inducing 
improper  attitudes.  This  theory  explains  why  there  is  no  con- 
stant relation  between  the  degree  of  deformity  and  the  severity  of 
the  symptoms,  for,  although  all  weak  feet  are  mechanically  weak, 
yet  all  weak  feet  are  not  necessarily  painful  feet.  Pain  is  not 
caused  because  the  foot  is  flat;  it  is  a  symptom  of  strain  and 
injury  and  of  progressive  deformity.  The  progress  of  the  de- 
formity may  be  temporarily  or  permanently  checked  at  any  stage, 
either  by  removal  of  the  exciting  causes  or  because  of  the  resist- 
ance of  the  tissues ;  then  the  pain  intermits  or  ceases. 
I  j  This  conception  of  the  foot  as  a  mechanism,  of  which  grades 

of  efficiency  may  be  recognized,  has  a  great  advantage,  since  it 
enables  one  to  perceive  wherein  a  foot  is  weak,  even  though  the 
weakness  causes  no  symptoms  whatever,  and  thus  to  prevent 
discomfort  and  deformity  by  the  recognition  and  treatment  of  ito 
predisposing  causes. 

Statistics. — A  brief  analysis  of  1000  cases  of  so-called  flat-foot 
treated  at  the  Hospital  for  Ruptured  and  Crippled  will  represent 
fairly  the  points  of  general  interest  in  this  class  of  cases: 


,  1 ,1  The  Aoe  and  Sex  op  the  Patients. 

'  :'  Age.  Males.      Females.      Total. 

'  1 1                                                              Ten  years  or  le3a 68             30  98 

i                                                                  Ten  to  fifteen 112             87  199 

Fifteen  to  twenty 144             83  227 

Twenty  to  twenty-five 94             53  147 

'  '•■'                                                              Twenty-five  to  thirty 68             41  109 

I     "  •                                                                More  than  thirty 132             S8  220 

'       '                                                                                                                                                      618           382  1000 

Foot  afifeoted:  right,  133;  left,  138;  both.  729. 


// 
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In  58  cases  the  cauae  of  tlie  disability  appeareil  to  be  injyr)% 
and  in  65  instances  it  was,  apparently,  due  to  rheumatism  or  to 
rheumatoid  arthritis.  The  symptoms  usually  appear  first  in  one 
foot,  and,  as  a  rule,  they  are  at  all  times  more  marked  on  one 
side.  Of  569  instances,  in  which  ttie  duration  of  symptoms  was 
recorded,  it  was  siv  months  or  less  in  409. 

The  age  of  the  patients  is  of  interest  as  bearing  on  the  question 
of  prognosis:  426  were  between  ten  and  twenty  years  of  age,  and 
780  were  less  than  thirty. 

Hospital  statistics  cannot  adequately  represent  the  subject,  for, 
as  a  nde,  it  is  because  of  disability  ami  pain  that  these  patients 
apply  for  treatment-  In  the  larger  proportion  of  the  cases  recorded 
muscular  spasm  and  rigidity  were  present,  in  234  instances  to 
such  a  degree  that  forcible  overcorrection  was  advised — ^an  opera- 
tion rarely  necessary  in  private  practice. 

It  is  in  chiltlhood  that  the  prevention  of  sulisequent  weakness 
and  cieformity  is  of  the  first  importance,  yet  but  98  children  of 
ten  years  of  age  or  less  are  recorded,  and  many  of  these  were 
brought,  not  for  weakness  or  deformity,  but  for  treatment  of  the 
symptomatic  in-toeing. 

Symptoms. — As  has  been  stated,  the  symptoms  of  the  weak 
foot,  although  similar  in  type,  vary  in  severity  according  to  the 
local  condition  and  the  disturbance  of  functiou,  the  work  to  he 
perfonned,  and  the  susceptibility  of  the  in< livid uaL  TLlie  earliest 
sjTnptom  is  usually  a  sensation  of  weakness;  the  patient  begins 
to  recognize  as  familiar  a  feeling  of  discomfort,  of  tire  and  strain 
about  tlie  inner  side  of  the  foot  and  ankle;  sometimes  after  long 
standing  a  dull  ache  in  the  calf  of  tlie  leg  or  pain  at  tlie  knee, 
hip,  or  in  the  lumbar  region,  symptoms  more  common  in  women 
than  in  men;  or  after  overexertion  a  momentary  sharp  pain  radi- 
ating from  the  point  of  weakness;  thus  the  patient  often  dates  the 
history  of  his  trouble  from  a  long  walk  or  other  form  of  over- 
work. After  a  time  the  patient  may  become  aware  that  he  is  accom- 
modatmg  his  habits  to  his  feet;  he  rides  when  he  once  walked;  he 
sits  when  he  once  stood;  he  no  longer  runs  up  or  dow^n  stairs  or 
springs  off  tlie  street-c-ar.  His  feet  have  lost  their  spring,  as  he 
expresses  it,  whicb  means  that  the  foot  is  no  longer  supported  and 
controlled  by  muscular  activity  and  is  no  longer  used  as  a  lever. 
Not  infreijuently  early  s}Tiiptoras  are  pain  and  sensitiveness  at  the 
centre  of  the  heel,  explained  in  part  by  the  jarring  heel  walk  which 
is  always  assumed  when  the  foot  is  weak,  and  in  part  by  the  strain 
upon  the  attachments  of  the  deep  plantjtr  ligaments*    The  patient 
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may  complain  that  he  camiot  buy  comfortable  shoes;  the  reason 
is  that  the  weak  foot  under  use  is  changed  in  shape^  so  that  the 
shoe  that  was  comfortable  in  the  morning  compresses  the  foot 
painfully  at  night;  thus  increasing  discomfort  from  corns,  bunions, 
enlarged  great  toe-joints,  and  deformities  of  the  toes  is  experienced. 
Coldness  and  numbness,  congestion  and  increased  perspiration, 
caused  by  the  impaired  circulation  and  weakness,  are  common 
symptoms  in  this  class  of  cases.  Actual  pain  is,  as  a  rule,  felt 
only  when  the  foot  is  in  use;  it  ceases  under  temporary  rest  or 
relief  from  disproportionate  work,  and  it  is  this  remittance  of 
symptoms,  together  with  the  fact  that  the  discomfort  is  usually 
more  marked  in  damp  weather,  that  leads  so  often  to  the  mistaken 
diagnosis  of  rheumatism.  The  foot  is  weak  and  vulnerable;  the 
patient  now  recognizes  that  he  has  what  he  speaks  of  as  a 
weak  ankle,  or  sprain,  or  gout,  or  rheumatism,  but  if  he  has 
acconmiodated  himself  to  the  weakness  but  little  discomfort  is 
experienced.  In  many  instances  such  relief  or  accommodation  is 
impossible,  and  it  is,  therefoi*e,  among  the  working  class  that  one 
oftener  sees  the  frank  and  rapid  development  of  the  disability 
and  deformity.  The  range  of  motion  becomes  more  and  more 
restricted;  the  habitual  attitude,  at  first  exaggerated  to  deformity 
only  under  the  influence  of  the  weight  of  the  body,  remains  as  a 
permanent  displacement  of  the  bones.  The  weak  and  dislocated 
foot  is  subjected  to  constant  injury,  to  what  may  be  likened  to  a 
succession  of  slight  sprains,  so  that  local  congestion,  sensitiveness, 
and  swelling  may  appear,  togetlier  with  muscular  spasm,  rigidity, 
and  pain  on  passive  motion.  Because  of  this  stiflFness  of  the  foot, 
which  has  lost  the  power  to  accommodate  itself  to  inequalities  of 
the  surface,  the  patient  dreads  to  cross  a  rough  pavement,  for 
every  misstep  is  a  source  of  pain.  Another  symptom,  the  dis- 
comfort felt  in  changing  from  a  position  of  rest  to  activity,  which 
j  j  ; '  is  usually  present  in  slight  degree  at  every  stage,  now  becomes 

, ;   ;  more  prominent.     The  patient,  after  sitting  or  on  rising  in  the 

• !     j  morning,  is  unable  to  walk,  but  staggers  or  limps  for  several 

!     j;  minutes,  a  symptom  explained  by  the  fact  that  when  the  foot  is 

:    1  at  rest  there  is  a  partial  reposition  of  the  displaced  bones,  which 

must  again  be  forced  into  the  deformed  posture  that  has  become 
habitual.  The  local  sensitiveness  and  muscular  spasm  are  increased 
by  use,  so  that  the  patient  may  have  difficulty  in  removing  the 
shoe  at  night,  and  the  symptoms  relieved  by  the  rest  of  Sunday 
become  progressively  worse  during  the  week.  The  pain  and 
discomfort  are  more  general  in  character,  and  are  often  referred 
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to  the  dorsum  of  the  foot,  representing  muscular  rigidity  and 
tension,  and  to  the  ankle  where  the  external  malleolus  is  grinding 
out  a  facet  in  the  projecting  os  calcis.  The  patient  may  now 
complain  of  discomfort  in  the  feet  and  cramps  in  the  legs,  even 
when  in  bed,  and  the  weakness,  awkwardness,  and  even  mental 
depression  may  be  so  noticeable  that  the  case  is  sometimes 
mistaken  for  serious  disease  of  the  nervous  system. 

The  appearance  of  such  a  foot  has  already  been  described,  and 
the  effect  of  the  deformity  on  its  functions  should  be  evident. 
The  gait  is  slouchy  and  cloddy,  what  has  been  spoken  of  as  the 
pedestal  walk;  the  feet  are  simply  pushed  by  one  another,  in 
the  attitude  of  eversion,  the  knees  are  slightly  flexed,  and  the 
weight  is  borne  entirely  upon  the  posterior  segment  of  the  foot. 
The  muscles  have  atrophied,  the  foot  is  cold  and  congested  from 
its  continued  inactivity,  and  it  is  usually  bathed  in  perspiration. 
A  certain  range  of  motion  remains  at  the  ankle-joint,  but  adduc- 
tion is  absolutely  restricted  by  the  shortened  and  spasmodically 
contracted  muscles  on  the  outer  and  upper  surface.  This  type 
represents,  of  course,  only  the  severe  variety  that  is  more  likely 
to  be  seen  in  hospital  than  in  private  practice;  and  it  would  seem, 
were  it  not  for  the  evidence  to  the  contrary  which  the  histories 
of  the  patients  present,  that  the  nature  of  the  trouble  must  be 
recognized  at  a  glance.  But  in  the  milder  and  earlier  cases  the 
diagnosis  is  not  always  so  easily  made. 

Diagnosis. — In  all  cases  of  suspected  weakness  of  the  foot  a 
thorough  and  orderly  examination  should  be  made,  not  only  of 
its  appearance,  but  also  of  its  functional  ability.  Such  an  exami- 
nation is  not  merely  for  tlie  purpose  of  diagnosis,  which  is  usually 
apparent,  but  in  order  that  the  degree  and  character  of  the 
temporary  or  permanent  changes  in  structure  and  function  may 
be  properly  estimated. 

Attitudes. — One  begins  the  examination  by  noting  the  manner 
of  standing  and  walking.  The  heel  walk,  the  exaggerated  turning 
out  of  the  feet,  the  slouchy  gait  in  which  the  leg  is  never  com- 
pletely extended,  in  which  the  power  of  the  calf  muscle  is  not 
appIieJ,  and  in  which  the  essential  postures  of  the  foot  are  disused, 
arc  all  elements  of  weakness  tliat  should  be  corrected  whether 
they  cause  symptoms  or  not. 

DiBtribution  of  Weight  and  Strain. — ^The  distribution  of  the 
weight  of  the  l)o<ly  and  the  habitual  use  of  the  foot  are  often 
made  evident  by  examining  the  worn  shoe.  If  it  is  bulged  inward 
at  the  arch  or  worn  away  on  the  inner  side  of  the  sole  it  shows 
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fV^g.  44S).  Tlie  suae  olnnitiuuit  are  then  made  on 
tlie  baie  frrt,  paiticiilAr  alteiEdon  benif  paid  lo  the  liiie  of  stain 
or  Icwtmge;  thus  a  line  drawn  dcyvn  the  erst  of  tbe  tibia  from 
ibe  eeotie  of  the  fMOdta,  cuotiniied  ofer  the  foot,  skoM  mtt^  the 
niicrfal  between  the  aeoood  aswl  third  toes;  if  k  falb  oter  or 
ioiide  Ibe  great  toe^  it  shows  that  the  foot  is  woridng  at  a  db* 
advantage  (Kg.  4»}. 

Ocaliar. — ^Tbe  eonloitr  of  the  foot  AoaU  then  be  esunined; 
iti  internal  bonl^  rixmld  curre  slig^thr  ootwaxd,  ao  that  if  the 

Tta    441 


The  otrdinary  type  of  mmak  fotil  m  m  child,     Thm  aitjludo  vi 
«Pf»ftr«ai  fl«i-loot*     iSc*  FW-  ^42  j 


^  o»U9wi  ih» 


feet  are  placal  .sitle  by  siile  with  the  toes  and  heek  in  a|»|H>$itiim 
a  iilight  intcnal  remains  between  tliem;  if  tliLs  slight  conru vity  ii« 
replaeejl  by  a  noticeable  i*onvexity  when  weiglit  is  bonie  the  foot 
in  weak  (Fig.  440).  Thi^  ehaiif^  in  contour  is  the  earliest  uml 
sometimes  the  only  evitlenre  of  tieforniity.  ITie  arch  of  the 
foot  properly  prutectetl  by  the  muscles  and  by  a  proper  attitude, 
5inks  but  little  under  weight;  there  is  a  slight  elasticity  only, 
ns  the  .stnitn  in  tlirown  more  to  the  inner  siile  of  tlie  mediao  Unei 
and  if  tlie  dei^ri^nion  u^^iarketl  it  shows  weakness. 
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Bearing  Surface. ^ — ^Tlie  exact  amount  of  bearing  surface  may  be 
shown  by  an  imprint  upon  rarlion  paper  or  by  smearing  the  sole 
witli  vaseline;  then,  as  tlie  patient  stands  upon  a  sheet  of  white 
paper,  the  outline  of  the  foot  shoukl  be  traceii  so  that  the  relative 
size  of  the  imprmt  to  that  of  the  foot  may  be  shown  and  compared 
with  the  normal  standard  (Fig.  447). 

Or  the  patient  may  stand  upon  a  square  of  plate  glass  fixed  in 
a  table  and  the  bearing  surface  may  be  examined  mider  different 


Fio,   442 


Vuluntmry  vorrtwlion    of  th*  deformity,  lUiistraling  particularly  the  r«itonitioi]  of  the 
arch.     (8oe  Fi|f.  441.) 

degrees  of  pressure  and   in  ilifferent  attitudes  as  suggested  by 
Lovett, 

The  Range  of  Motion. — The  balance  of  the  foot,  as  shown  by 
the  range  of  motion,  Ls  next  to  be  tested,  for  its  limitation  is  one 
of  the  earliest  signs  of  improper  attitudes  and  of  weakness.  This 
range  of  motion  varies  somewhat  within  normal  limits;  it  is  usually 
greater  in  childhood  than  in  adult  life,  greater  in  the  slender 
than  in  the  massive  foot^  anil  greater  in  tlie  foot  used  properly 
than  in  one  that  Is  not.  Tlie  first  test  is  applied  to  simple  dorsal 
and  plantar  flexion;  the  leg  must  be  fully  extended  at  the  knee; 

44 
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the  line  of  strain  must  be  in  its  normal  relation,  so  that  the  foot 
may  be  neither  adducted  nor  abducted,  and  the  observation  must 
be  made  on  its  outer  border. 

In  this  position  the  patient  shouM  be  able  to  flex  the  foot  from 
10  to  20  degrees  less  than  the  ri^t  angle,  and  to  extend  it  from 
40  to  50  degrees  beyond  the  right  angle,  the  range  of  motion 
being  from  50  to  60  degrees  (Figs.  419  and  420). 

By  far  the  most  important  test  is  that  of  tlie  power  of  adduc- 
tion or  inversion  of  the  foot,  the  test  of  the  mediotarsal  and  sub- 
astragaloid  joints,  a  motion  in  which  the  os  calcis  is  drawn  for- 
ward and  inward  under  the  astragalus,,  while  the  forefoot  is  flexed 
about  its  head.  With  the  1^  extended  and  the  patella  in  the  median 
line  the  foot  is  turned  in^'ard  as  far  as  possible;  the  elevation 
of  its  inner  border  or  supination  and  the  turning  in  of  the  heel 
are  well  illustrated  in  Fig.  421;  the  actual  range  of  adduction 
is  somewhat  difficult  to  measure,  but  it  is  about  30  degrees. 
Even  the  mild  and  early  cases  of  weak  foot  usually  show  some 
limitation  of  thb  most  important  motion,  and  in  many  instances 
it  is  completely  lost,  the  patient  turning  the  entire  limb  in  the  effort 
to  adduct  the  foot.  I'he  less  important  motion  of  abduction 
may  be  tested  also  (Fig.  422);  its  range  is  about  half  that  of  adduc- 
tion, so,  also,  tlie  range  of  supination  or  inversion  of  the  sole 
is  nearly  twice  as  great  as  that  of  pronation  or  eversion  of  the 
sole.  In  other  wonls,  the  internal  bonier  of  the  foot  can  be  raised 
twice  as  far  from  the  floor  as  can  the  external  bonier,  llie  range 
of  passive  motion  is  then  tested  by  pushing  the  foot  in  all  directions. 
The  range  of  dorsal  flexion  is  from  five  to  ten  degrees  beyond  that 
of  voluntary  motion,  while  passive  extension,  so  far  as  it  applies 
to  tlie  ankle-joint,  is  about  the  same  as  the  voluntary,  altliough 
the  forefoot  may  l)e  still  farther  bent  down  wan!  at  the  me<liotarsal 
joint.  The  limit  of  passive  adduction  is  considerably  beyond 
that  of  voluntary  inversion.* 

Passive  motion  servers  sevend  purposes;  contrasted  with  the 
nmge  of  voluntary  motion  it  shows  the  habitual  use  of  tlie  foot, 
since  the  motion  least  usetl  is  most  limited.  It  also  makes  evi- 
dent the  slight  restriction  of  motion  and  the  |)resen('e.of  local  sensi- 
tiveness, which,  even  in  early  cases,  are  usually  present.     ITius, 

'  A**  julMurtiuii  nnil  invprniMn  iind  atxliictinn  an«l  rvrrsiun  ar<»  always*  combined.  on« 
torm  is  u«in1  to  ^JKnify  tho  rii(»vf>inptit  inward  or  oiitwanl;  tliii'-,  inversion  niran**  adduction; 
ahdiirtion  iinplicyi  ovor'.ion.  A  tW«'d  attitude  of  adduction  un<l  inv«T»ion  is  called  varua;  a 
fixpd  attitudi'of  al»durtion  an<i  eversion  is  called  valRu-.  Varu-  ami  v a Iku!*  sixn if y,  there- 
fore, di'foiinitv.  rim->  the  term  valgus.  althouKh  it  may  he  pr-'perly  applied  to  designate 
tho  deformity  of  weak  foot,  i*'  usually  rohcrvcd  for  the  more  extreme  and  persistent 
(lintortion  of  talipe.t. 
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if  pressure  is  made  just  in  front  of  and  below  the  internal  malle- 
olus, at  the  astragalonavicular  junction,  and  if  at  the  same  time 
the  foot  is  forcibly  adducted,  the  patient  will  complain  of  pain 
at  the  point  of  pressure  and  of  a  feeling  of  constriction  and 
tension  about  the  dorsum  of  the  foot  before  the  normal  limit  of 
motion  is  reached.  When  the  foot  is  dorsiflexed  the  plantar 
fascia  is  put  upon  the  stretch,  and  its  condition  may  be  noted, 
for  a  contracted  and  sensitive  plantar  fascia  may  cause  suflBcient 
discomfort  to  induce  improper  attitudes  and  thus  it  may  predispose 
to  further  disability. 

Varieties. — ^This  mode  of  examination  will  demonstrate  the 
disability,  and  the  secondary  changes  in  the  mechanism,  which 
must  be  overcome  before  a  cure  can  be  accomplished.  By  it  one 
will  learn  to  recognize  several  grades  of  weak  foot: 

1.  The  normal  foot  improperly  used,  as  shown  by  the  manner 
of  standing  and  walking  (Fig.  418). 

2.  The  foot  which  because  of  laxity  of  ligaments  or  insufficient 
muscular  support  is  forced  by  the  weight  of  the  body  into  an 
attitude  of  deformity;  that  s,  in  which  the  foot  under  weight 
falls  into  an  abnormal  attitude  of  abduction  in  its  relation  to  the 
leg  as  evidence  i  by  the  inward  projection  of  its  inner  border  and 
by  the  overhanging  internal  malleolus.  As  a  rule,  there  is  sufficient 
laxity  of  ligaments  to  allow  a  depression  of  the  arch,  as  shown  by 
tlie  imprint,  but  in  other  instances,  although  the  arch  seems  lower 
because  of  the  characteristic  attitude  of  abduction,  in  which  the 
leg,  as  it  were,  overhangs  the  foot,  yet  the  imprint  shows  that 
there  is  no  increase  in  the  area  of  bearing  surface.  Indeed,  if 
the  eversion  is  sufficient  to  raise  the  outer  border  of  the  foot,  this 
may  be  even  smaller  than  normal;  thus,  an  individual  may  suflFer 
from  so-called  flat-foot  whose  arch  is  actually  exaggerated  (Fig. 
440). 

3.  I'he  weak  foot,  which  shows  typical  deformity  under  use 
and  in  which  the  range  of  voluntary  motion  is  somewhat  limited, 
particularly  in  the  direction  of  plantar  flexion  and  adduction. 
Forced  motion  causes  discomfort  and  pain,  indicating  certain 
accommodative  changes  in  structure,  which  are  not  apparent 
when  the  foot  is  not  in  use  (Fig.  436). 

4.  The  foot  which  presents  typical  and  persistent  deformity, 
whether  it  is  in  use  or  not,  and  in  which  tlie  range  of  both  volun- 
tary and  passive  motion  is  much  restricted.  In  all  of  these  varieties 
the  improper  functional  use  of  the  foot,  particularly  the  loss  of 
active  leverage,  is  very  evident  when  the  patient  walks  (Fig.  445). 
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Limitetion  of  Motion  and  Mnaenlar  Spun. — ^Limitation  of  motion 
is  causer]  hy  the  changes  in  structure  in  acconmiodation  to 
functional  use.  These  are  first  evident  in  the  muscles  and  liga- 
ments, and,  finally,  in  the  articular  surfaces  of  the  bones.  Added 
to  this  unrlerlying  limitation  of  motion  there  is  usually  a  certain 
degree  of  muscular  spasm,  which  varies  in  grade  with  the  local 
congestion,  irritation,  and  inflammation  of  the  joints  and  tissues. 
In  the  quiescent  fiat-foot  it  may  be  absent,  but  on  renewed  injuiy 
or  over^'ork  of  the  weak  structure  it  again  appears.  It  depdds 
also  upon  the  irritable  condition  of  the  overworked  and  contracted 
abductor  musc*les,  practically  the  only  group  which  retains  func- 
tional power;  thus  the  spasm,  as  has  been  stated  in  describing 
the  severe  anrl  painful  t}'pe  of  weak  foot,  is  greater  after  the  day's 
use  and  relaxes  somewhat  during  the  night.  The  d^ree  of 
muscular  spasm  and  rigidity  corresponds  with  the  intensity  of  the 
symptoms,  but  by  no  means  with  the  depression  of  the  arch  or 
with  the  duration  of  the  deformity. 

Extreme  Types  of  Weak  Foot.  1.  Persistant  Abduction. — ^In 
one  type  of  deformity  the  foot  is  twisted  outward  and  upward. 
It  may  be  everterl  to  such  an  extent  that  practically  the  weight 
is  borne  ujx)n  the  heel  and  the  ball  of  the  great  toe.  In  such 
instances  the  astragalus,  although  rotated  inward  upon  the 
pronated  os  calcis,  is,  of  course,  not  plantar  fle-xed  nor  is  the 
anterior  extremity  of  the  os  calcLs  dcpresse:!.  The  entire  foot  is 
simply  held  in  an  attitude  of  extreme  abduction  and  dorsal  flexion 
by  the  spasm  anc]  contraction  of  the  flexors  and  abductors,  so  that 
the  leg  must  he  bent  at  the  knee  and  incline*!  fonvanl  to  bring 
the  sole  to  the  ground.  Such  extreme  cases  are  uncommon. 
'Jliey  are  often  the  direct  result  of  injury,  so-called  chronic  sprain. 
Ix*ss  extreme  exam|)les  of  this  class  are  very  common.  The  foot 
is  simply  turned  to  one  side  (valf^us)  and  the  arch  appears  to  be 
depressed  btnause  of  the  attitude,  whereas  it  may  be  in  reality 
exaggerated  in  depth. 

2.  Pes  Planus. — As  has  been  stilted  already,  and  as  is  well- 
known,  tliere  i^  a  type  of  |>ainless  flat-foot  sometimes  calle<l  pes 
plamis,  in  which  the  flatness  of  the  foot  is  more  noticeable  than 
the  other  (oniponcnts  of  the  deformity  that  liave  been  describetl. 
This  is  probably  the  resuh  of  inherited  laxity  of  ligaments  or  of 
rhacliitis  or  other  form  of  ac(juinvl  weakness  in  early  life,  so  tliat 
a  normal  arch  was  never  prcMMit.  Such  a  foot  controlled  by 
norm.d  mux  Ics  may  be  strong  and  eilicient,  but  it  is,  nevertlieless 
'rformed,  and  it  is  <loubtful  if  its  jM)ssess()r  ever  could  attiin  the 
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grace  and  elasticity  of  giu't  possible  under  normal  conditions.  It 
is  said,  abo,  tlmt  a  low  arch  is  normal  in  certain  races,  for  example, 
the  negro,  but  the  American  negro  is  certainly  not  exempt  from 
the  pain  and  disability  iiicirlental  to  tlie  broken-iiown  foot. 

It  is  evident,  of  course,  tliat  tlie  breaking  down  of  a  properly 
shaped  foot,  supported  by  normal  ligaments,  will  be  attended 
by  greater  pain  and  greater  dLsability  than  of  one  in  w4iicli  tlie 
arch  was  originally  low  and  of  whicli  the  ligaments  were  w^eak, 
because  it  is  during  the  progression  of  the  deformity  and  particu- 
larly in  its  early  stages  that  such  symptoms  are  most  prominent, 

Fio,  443 


WoiUle  feet  a,iici  siiicht  kuock-kuee 

When  the  bones  of  the  arch  rest  upon  the  ground  or  wlien  final 
stability  has  become  assure*!,  pain  may  cease,  and  permanent 
accommodation  to  tlie  new  conditions  may  increase  the  ability  of 
the  deforme*!  member.  Such  an  outcome  miglit  be  quickly 
accomplished  hi  the  foot  originally  flat,  while  in  tlie  otlier  instance 
the  symptoms,  altliough  remitting  from  time  to  time,  might  con- 
tmue  indefinitely. 

The  abducted  foot,  in  which  tliere  is  no  depression  of  tlie  arch, 
and  the  simple  flat-foot,  in  which  tlie  element  of  abduction  is  less 
prominent,  repr^ent  the  two  extremes  of  weiik  foot.  In  the 
majority  of  cases  the  two  are  combined  in  varymg  degree. 
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One  may  recognize,  then,  three  types  of  weak  foot  which  may  be 
classified  according  to  the  more  noticeable  deformity  as 

1.  Valgus,  or. abduction. 

2.  Valgo-planus,  or  abduction  and  depression. 

3.  Plano-valgus,  or  depression  and  alxluction. 

This  distinction  is  of  some  importance  from  the  standpoint  of 
prognosis,  at  least  in  the  adolescent  and  adult  cases,  as  the  pros- 
pect of  anatomical  cure  corresponds  to  the  order  of  classification. 

Weak  Foot  in  Childhood. 

There  can  be  no  doubt  that  in  many  instances  the  origin  of  the 
weak  foot  may  be  traced  to  early  childhood.  Certainly,  deform- 
ities and  improper  attitudes  are  very  common  at  tliis  period,  and 
it  is  much  more  likely  tliat  they  are  ingrown  than  outgrown. 
Actual  pain  from  the  weak  foot  is  unusual  at  this  age.  The  child 
may  complain  of  fatigue  and  may  be  weak  and  awkwanl,  but 
it  is  usually  because  of  the  very  evi(!ent  deformity  rather  than 
be(*ause  of  symptoms  that  advice  is  asked.  In  these  cases,  as  in 
every  case,  the  habitual  attitudes  and  use  of  the  feet  are  of  the 
first  imi)ortance. 

Oat-toeing  and  In-toeing  as  Symptoms  of  the  Weak  Foot  in 
Childhood. — One  of  the  most  frequent  of  the  improper  postures 
IS  that  of  exaggenite.'l  outward  rotiition  of  the  feet,  which  is  not 
only  an  un^rat  eful  attitude,  but  a  direct  cause  of  weakiiess  as  well. 
The  opjX)site  attitude  of  inwanl  rotiition,  the  sonalled  **pigeon- 
toe<i"  walk,  is  most  offensive  to  relatives  and  friends,  and  it  is 
for  correction  of  the  attitude  that  the  diild  may  be  brought  for 
treatment.  The  attitude  Ls,  in  many  instances,  a  sign  of  the  weak 
foot,  for  on  examination  tlie  bulging  o!i  the  inner  side,  the  inwanl 
rotation  of  the  le^  in  its  relation  to  the  foot,  and  the  depressed 
arch  show  ven'  plainly  that  it  is  the  f(K)t  and  not  tlie  attitude 
that  retjuires  treatment;  in  fa<-t,  the  attitude  is,  in  this  class  of 
cases,  really  a  safeguard  against  increasing  deformity,  which  will 
corrtM't  itself  when  its  cause  is  removed.^  Particular  emphasis  is 
hiid  upon  this  iH)iiit.  which  is  very  geiierally  ()verl(K)ked,  because 
tlie  routine  treatment  of  the  *' pigeon-toes"  in  these  cases  might 
be  the  cause  of  dire<t  harm. 

Weak  Ankles.-  "Weak  ankle"  is  a  term  ]X)|)ularly  applied 
to  the  weak  foot  of  childhood,  in  which  the  foot  is  in  a  position 

<  Inw:ir<l  ri)t:itii.ri  nf  th**  liinh,  an  attiiud*'  r<intr<>Ilo«l  l>y  tlii>  inuM-loM  at  the  hip,  and 
iiivor.xiim  •»(  thi-  f-xit  nn*  ii-u  illv  ri»nfiMjiitlc.l.  liiwani  r<»i.iU)tiMf  lln?  lim))  (pigoon-t«>e) 
and  vwt.oiuu  nf  the  f'liit  (.\%i':ik  f<Mit)  are  often  c<tuibint*<l  in  rhiKlh<HMl. 


DISABILITIES  AM)  DEFORMITIES  OF  THE  FOOT     695 

of  valgus  when  in  use,  so  that  the  sole  of  the  shoe  is  worn  away  on 
its  inner  side.  Weak  ankles  are  very  common  in  young  children 
and  are  often  one  of  the  results  of  general  weakness  due  to  defec- 
tive assimilation.  At  this  age  the  foot  is,  in  addition,  usually 
flat  (Fig.  443),  but  in  the  valgus  or  weak  ankle  of  later  years 
the  arch  is  often  practically  normal  in  outline. 

Oatgrown  Joints. — In  older  children  "outgrown"  joints  often 
attract  the  mother's  attention;  the  internal  malleoli  appear  promi- 
nent because  of  the  position  of  valgus,  or  because  of  the  turning 
out  of  the  feet  the  malleoli  may  strike  against  one  another, 
"interfere,"  and  thus  there  may  be  an  actual  hypertrophy  of 
the  projecting  bones  from  local  irritation. 

Another  type  is  the  long,  slender  abducted  foot,  in  which  the 
inward  bulging  at  the  mediotarsal  joint  is  indicated  by  the  point 
of  wear  in  tlie  leather  of  the  shoe  (Fig.  440). 

In  the  weak  foot  of  childhood,  although  restriction  of  voluntary 
and  passive  motion  may  be  present,  there  are,  as  a  rule,  but  little 
local  sensitiveness  and  muscular  spasm,  and,  as  has  been  said,  but 
little  actual  pain,  for  the  reason  that  the  weak  foot  in  childhood  is 
not  subjected  to  tlie  strain  of  constant  occupation  or  to  the  burden 
of  an  overweighted  body.  There  is  also  another  important 
difference:  tlie  foot  of  the  adult  is  obliged  to  bear  greater 
strain  than  any  otlier  part,  and  although  normal  in  structure  it 
may  be  overworked,  so  that  in  many  instances  the  weakness  of 
the  foot  is  the  only  disability.  But  in  childhood,  when  such 
exciting  causes  are  absent,  a  weak  foot  is  very  often  a  local 
indication  of  general  weakness  and  loss  of  tone. 

Irregular  Forms  of  Weak  Feet.— Occasionally  the  apex  of 
the  inwanl  bulgnig  and  deformity  is  not  at  the  mediotarsal  joint, 
but  anterior  to  it  in  the  cuneiform  region.  In  such  cases  the 
internal  cuneiform  bone  may  be  enlarged  and  sensitive  to  pressure. 

Another  form  is  the  combination  of  a  plantar  flexed  toe  with  a 
depressed  arch  (Fig.  446).  Extreme  deformity  of  this  class  is 
usually  congenitil.  A  milder  type  is  not  uncommon.  (See  Hallux 
Rigiihis.) 

Weak  Feet  and  Deformity  of  the  Legs.— In  childhood  weak 
feet  are  often  seen  in  combination  with  slight  knock-knee  (Fig. 
443),  while  in  later  life  knock-knee  usually  induces  in  compensa- 
tion the  opposite  attitude  of  adduction.  (See  Knock-knee.) 
Bow-leg  in  cliildhood  is  usually  accompanied  by  slight  inward 
rotation  of  the  feet,  but  later  there  is  usually  a  certain  degree 
of  compensatory  valgus,  altliough  it  does  not,  as  a  rule,  cause 
discomfort. 
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General  Weakness* — ^The  direct  effects  of  the  weak  and  pain- 
ful iooi  have  been  described  in  detail.  It  must  be  borne  in  mind 
that  the  feet  are  the  foundation  of  the  body,  and  that  Jin  insecure 
fouiklation  alTects  the  entire  iiiec^lianisni.  General  fueetional 
weakness  and  awkwardness,  tlie  flat  chest,  round  shoulders,  or 
other  cur\'atures  of  the  spine,  are  often  observed  as  accompani- 
ments or  effet*ts  of  weak  feet.  Thus,  as  a  rule,  the  systematic 
treatment  of  any  form  of  postural  weakness  must  inchitle  the 
treatment  of  the  feet  as  welL 

Eecapitnlation.— The  disal>ility  and  deformity  of  the  weak 
or  so-called  flat-foot  are  caused  by  a  disproportion   between  the 
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Fig.  445 


CongeaiLal  fl&t-lu<3t.  RiRuJ  deformity  uf 
&ti  eictrcmo  tyiie,  iliustriitinjK  ih«s  ccimpoQCDt 
Bbductioo  aod  obllteraliou  uf  the  arch. 


streiigtii  of  tlie  foot  and  the  weight  and  strain  to  which  it  is  sub- 
jected. 

The  foot  may  be  weakene<l  by  injury  or  disease;  it  may  be 
overburdened  by  the  body  weight,  or  overstrained  by  laborious 
occupation,  or  the  broken-down  foot  may  be  simply  one  indica- 
tion of  general  bodily  weakness.  It  is  unnecessary  to  enumerate 
all  the  various  factors  that  singly  or  combineil  lead  to  this  dis- 
ability. It  may  be  stated,  however,  that  in  adult  life  tfie  weak 
foot  is  in  many  or  most  instances  the  only  disability  that  demands 
treatment.    Its  most  constant  predisposing  causes  are  the  direct 
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injury  cause*i  by  improper  shoes  and  llie  mechanical  disadvantages 
to  whicli  it  is  siibjeeteil  by  the  assumption  of  improper  attitudes. 

All  weak  or  flat  feet  are  mechariicalty  weak,  but  all  weak  feet 
are  by  no  means  painful  feet.  Pain,  the  sjTnptom  of  over-strain 
or  injurj",  bears  no  definite  relation  to  the  degree  of  deformity. 

In  eertaio  instances  persistent  abduction  of  tlie  foot  may  be 
accompanietl  by  exaggeration  of  tlie  arch;  in  others,  tlie  flattening  of 
the  arcL  may  be  the  most  noticeable  deformity,  but  in  most  cases 
the  two  are  combineil  in  varying  degree.  And  as  each  rleformity 
is  an  evidence  of  weakness,  it  seems  hardly  necessary  to  make  a 
radical  distinction  between  the  two,  except  as  regards  prognosis. 
For  the  abducted  foot  in  which  the  arch  is  intact  is  almost  always 
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Huniuer-toe  jRat-frxit. 

an  acquired  deformity  of  short  duration,  whereas  in  the  case  of 
the  foot  in  wluch  the  arch  is  obliterated  tlie  deformity  usually 
flates  from  early  childhoorl,  and  it  is,  tlierefore,  less  amenable  to 
treiitment  as  far  as  perfect  cure  is  concerned. 

Treatment,— The  principles  of  the  treatment  which  leads  to 
the  permanent  cure  of  the  weak  and  deformed  foot  are  very 
simple,  but  the  application  varies  somewhat  acconling  to  the 
grade  and  duration  of  the  deformity.  The  object  of  treatment 
is  to  so  change  the  weak  foot  that  it  may  conform  not  only  in 
contour  but  in  habitual  attitudes  and  in  powder  of  voluntary 
motion  to  the  normal  foot,  because  complete  cure  is  impossible 
unless  normal  function  is  regained.  The  first  step  must  be, 
therefore,  to  make  passive  motion  free  and  painless  to  the  normal 
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limit.  In  other  woids^  the  obstructions  to  the  motion  of  the 
machine  must  be  removed  before  the  power  can  be  properly 
applied;  for  the  increase  of  muscular  strength  and  ability,  on 
which  ultimate  cure  depends,  is  not  possible  while  motion  is 
restrained  by  deformity  or  by  pain  or  by  adhesions  or  contractions. 

The  weak  foot,  because  of  inefficient  ligaments  and  muscles 
unable  to  hold  itself  in  proper  position,  must  be  supported  until 
regenerative  changes  have  taken  place  in  its  structure.  Such  sup- 
port is  necessary  to  retain  the  joints  in  normal  position,  and  to 
hold  the  weight  in  proper  relation  to  the  foot,  otherwise  normal 
function  is  impossible.  When  these  essentials  are  provided  the 
patient  may  cure  himself  by  the  proper  functional  use  of  the 
foot  and  by  the  avoidance  of  attitudes  that  place  it  at  a  dis- 
advantage. 

It  may  be  well  to  describe,  first,  the  treatment  that  must  be 
applied  to  all  classes  of  weak  foot  in  which  a  cure  is  to  be  attempted 
and  which  by  itself  is  sufficient  in  the  milder  types,  before  calling 
attention  to  the  modifications  that  may  be  necessary  in  more 
advanced  cases. 

The  Shoe. — In  all  cases  it  will  be  necessary  to  provide  the 
patient  with  a  proper  shoe,  for  the  shoe  is  usually  the  direct 
cause  of  the  minor  deformities,  and  indirectly,  in  many  instances, 
of  more  serious  disability.  Indeed,  most  of  the  deformities  and 
disabilities  of  the  foot  are  hicidentiil  to  civilization,  and  are,  there- 
fore, confined  to  the  shoe-wearing  peo]>le.  The  direct  effect  of  tlie 
onlinary  shoe  is  to  lessen  tlie  area  and  tlie  adjusttibility  of  the 
fulcrum  by  cramjnng  the  toes.  Indirectly  it  causes  deformities — 
corns,  bunions,  and  the  like — which  serve  to  make  active  move- 
ment or  leverage  painful,  so  tliat  it  is  replaced  by  tlie  passive 
attitude. 

The  ])r()])er  shoe  should  contain  sufficient  space  for  the  inde- 
pendent iiioveiiieiits  of  the  toes.  This  motion  is  illustnite<l  in  the 
walk  of  the  barefoot  child.  As  the  weight  falls  on  the  foot  the 
toes  spread,  an<l  as  the  body  Ls  raised  on  the  foot  they  contract. 
The  ini]K)rt4iiit  leverage  action  of  the  great  toe  and  tlie  support 
affonle:!  by  it  to  the  arch  of  the  foot  have  been  mentioned  already. 
I'lie  shajH*  of  the  sole  should  correspond  to  the  shape  of  tlie 
foot  and  tlie  heel  should  \\q  broad  and  low.  It  will  be  noted  that 
the  front  ni  the  sole  of  the  shoe  in  (Fig.  447)  ap|)ears  to  be 
|K)inteil  slightly  inward.  Such  a  shoe  aids  in  preventmg  abduc- 
tion, and  it  is,  tlierefore,  an  iinjK)rtant  adjunct  to  tlie  brace  in 
restraining  deformity. 
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Baifling  the  Inner  Border  of  the  Shoe. — ^A  simple  expedient  in 
the  treatment  of  the  weak  foot  and  an  aid  in  balancing  it  properly 
is  to  make  the  inner  border  of  the  sole  and  heel  of  the  shoe  slightly 
thicker  in  order  to  throw  the  weight  toward  the  outer  side  of  the 
foot.  This  is  of  special  importance  in  the  treatment  of  the  slighter 
degrees  of  what  b  known  as  weak  ankle,  and  it  is  always  of  ser- 
vice in  the  treatment  of  any  grade  of  weak  foot. 

Attitudes. — ^The  patient's  attention  is  then  called  to  the  signifi- 
cance of  the  bulging  on  the  inner  side  of  the  foot  (Fig.  441)  and 
how  this  may  be  prevented  by  throw- 
ing the  weight  on  the  outer  side  of  the 
foot  (Fig.  442)  and  by  holding  the  feet 
parallel  with  one  another  in  walking 
(Fig.  417).  The  importance  of  lever- 
age is  shown  him,  that  he  must  trj'  to 
press  down  the  sole  of  the  shoe  with 
his  toes,  particularly  with  the  great 
toe,  and  employ  the  active  lift  of  the 
calf  muscles  by  fully  extending  the  leg 
and  raising  the  body  on  the  foot  from 
time  to  time  (Fig.  417).  Finally,  he 
must  avoi.l  long  continuance  in  one 
position,  especially  the  passive  posture, 
which,  even  in  the  normal  subject, 
simulates  the  attitude  and  deformity 
of  weak  foot.  In  short,  he  must  be 
instructed  in  the  mechanics  of  the  foot 
and  taught  how  the  weak  foot  may  be 
protected  as  well  as  strengthened. 

Exercises. — It  is  important,  also,  to 
demonstrate  to  the  patient  the  normal 
range  of  motion  of  the  foot,  motion 
which,  if  restricted,  must  be  regained 
by  voluntary  and  passive  exercises. 
Voluntary  exercise  should  be  devoted 
to  strengthening  the  adductors  and 
plantar  flexors;  thus  the  foot  should 
be  adducted  and  inverted,  then  dorsi- 
flexed  in  the  attitude  of  slight  a^lduction  (Fig.  421)  over  and 
over  again  at  every  opportunity.  Tip-toe  exercises  are  especially 
useful;  tlie  patient,  placing  the  feet  in  the  attitude  of  moderate 
inwanl    rotation,    raises    the   body   on    the  toes  to  the  extreme 


The  proper  relation  of  the  sole  to 
the  shape  of  the  foot:  A,  outline 
of  sole;  B,  outline  of  foot;  C,  im- 
print of  foot. 
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limit,  the  limbs  being  fully  extended  at  the  knees,  then  sinking 
skwlj^  resting  the  weight  on  the  outer  borders  of  the  feet,  in 
the  attitude  of  marked  varus,  twenty  to  one  hundre<i  times.  Thii 
exercise  b  somewhat  difficult,  and  it  cannot  be  carried  out 
properly  if  there  is  any  limitation  of  motion  or  sensitiveness  at 
the  mediotarsal  joints.  The  best  of  all  exercises  is,  however,  the 
proper  walk,  in  which  tlie  leverage  power  of  the  foot  is  employed 
and  in  which  it  passes  through  the  proper  alternation  of  postures 


Fro.   448 
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Tbo  UpHoe  •xvrciae,  rm 
ftdduoi«d  faot* 


naf  die  body  on  the 
(8c«  Fi<.  441).) 


bord»f«  qI  lilt  f 


(Fig.  417).  Treatment  by  massage  and  special  gj^mnastic  exer- 
cises is,  of  course^  of  benefit  if  the  patient  can  commiind  it,  altliougb 
by  no  means  essential  to  tlie  cure* 

Support, — In  many  instances  tlie  simple  treatmeiit  tliat  has  been 
outlineil  is  all  that  is  requiretl,  but  in  tlie  majority  of  c»i5Qa  the 
patient  is  not  able  to  prevent  deformity  voluntarily;  consequently 
a  support  is  necessary  to  hold  the  foot  in  prof^x  f>osition  ami  to 
relieve  discomfort.     It  is  usually  necessary  in  the  treatment  of  tlie 
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%TOak  foot  of  diiltlhoofl  because  one  cannot  command  the  aid  of 
the  patient* 

In  selecting  a  support  for  the  weak  foot  the  nature  of  the 
deformity  should  be  borne  in  mind;  tliat  the  acquired  fiat-foot, 
for  example,  is  not  a  direct  breaking  down  of  the  arch,  as  is 
usually  taught,  but  a  lateral  de\^ation  and  sinking — a  compound 
defonnity,  as  has  been  already  describefl  (Fig.  436).  Thus  a 
brace  to  be  eflBcient  must  iiold  the  foot  laterally  a^  well  as  support 
the  arch*  But  it  must  not  prevent  the  normal  motions  of  the  foot, 
and  thus  interfere  with  the  increase  of  muscular  strength  and 
ability,  on  wliich  ultimate  core  depends. 

The  supports  that  are  ordinarily  used  for  flat-foot  do  not  fulfil  the 
conditions;  the  pads,  springs,  and  plates  placed  beneatli  the  arc*h 
are  intended  to  support  it  by  direct  pressure  mthout  regaRl  to  the 
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Th«  atUludc  in  whioh  ike  plaater  east  ehouJci  b«  tnt  imporUnt* 

beoauM  m  it  the  foot  aiouiocA  the  beat  poi«ible  contour.  U  lim  aole  i^  Aioiply  prea«ed 
downi^ard  mto  ihe  piaster  cream »  the  ordinary  method  of  making  the  model,  the  fthape 
will  b«  £oand  to  be  quite  dUfereot  from  that  taken  in  the  manner  Uluatrated* 


abduction  J  they  are  usually  ill-fitting,  and  are  often  of  such  length 
and  shape  4is  to  splint  the  foot  and  thus  to  restrict  its  motion. 
I^eg  braces  which  control  the  valgus  do  not  often  hold  the  foot 
accurately,  and  their  w^eight  and  unsightliness  are  fatal  objec- 
tions to  their  use»  especially  in  the  early  cases,  in  which  pre- 
vention of  subsecjueot  deformity  is  of  such  importance. 

A  brace  should  never  be  applied  to  a  deformed  ?ind  rigid  foot 
because  it  cannot  adapt  itself  to  the  support;  the  spasm  and 
rigidity  should  be  first  relieved  by  the  prelirainarj^  treatment, 
that  will  be  descril>ed  in  tlie  consideration  of  this  class  of  cases. 

Tiae  Conatniction  of  the  Brace.— To  properly  construct  a  brace 
to  meet  these  conditions,  it  is  net^essarj^  to  provide  tlie  mechanic 
with  a  plaster  cast  of  the  foot,  taken  in  the  attitude  in  which  one 
wishes  to  support  it.  Such  a  model  may  be  easily  and  quickly 
made  in  the  following  manner: 
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The  Plaster  Oast. — Seat  the  patient  in  a  chair;  in  front  of  him  place 
another  chair  somewhat  less  in  height;  on  it  lay  a  thick  pad  of  cot- 
ton-batting and  cover  it  with  a  square  of  cotton  cloth.  Put  about 
a  quart  of  cold  water  into  a  basin  and  sprinkle  plaster-of-Paris 
on  the  surface  until  it  does  not  readily  sink  to  the  bottom;  then 
stir.  When  the  mixture  is  of  the  consistency  of  very  thick  cream 
poiir  it  upon  the  cloth.  The  patient's  knee  is  then  flexed,  and 
the  outer  side  of  the  foot,  previously  rubbed  with  talcum  powder, 
is  allowed  to  sink  into  the  plaster,  and,  the  borders  of  the  cloth 
being  raised,  the  plaster  is  pressed  against  the  foot  until  rather  more 
than  half  is  covered.  The  foot  should  be  at  an  angle  with  the  leg, 
corresponding  to  its  usual  position  in  the  shoe,  that  is  slightly 
plantar  flexed,  and  the  sole  should  be  in  the  plane  perpendicular 
to  the  seat  of  the  chair  (Fig.  450).    As  soon  as  the  plaster  is  hard 

iiu.  451 


A,  the'  astragalonavicular  joint.     The  internal  flange  of  the  brace  should  rise  well  above 
all  the  prominent  bones  to  a  point  about  half  an  inch  below  the  malleolus. 

its  upper  surface  is  coated  with  vaseline,  and  the  remainder  of 
the  foot  is  covered  with  plaster;  the  two  halves  are  then  removed, 
smeared  lightly  with  vaseline,  and  bandaged  together.  The 
interior  is  dampened  with  soapsuds,  and  it  is  then  filled  with 
the  plaster  cream.  In  a  few  moments  the  plaster  shell  may  be 
removed,  and  one  has  a  reproduction  of  the  foot,  which,  when 
properly  made,  should  stand  upright  without  inclination  to  one 
side  or  the  other  (Fig.  454). 

In  most  instances  it  will  be  of  advantage  to  deepen  in  the  plaster 
model  the  inner  and  outer  segments  of  the  arch,  in  order  that 
the  arch  of  the  brace  may  be  slightly  exaggerated,  especially 
at  the  heel,  so  that  the  depression  of  the  anterior  extremity  of 
the  OS  calcis  may  be  prevented.  If  the  outer  border  of  the  cast 
is  flattened  by  pressure  a  little  plaster  should  be  added  to  approxi- 
mate the  normal  contour. 


/  / 
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The  Brace. — Upon  the  model  the  outline  of  the  brace  is  drawn 
as  illustrated  in  the  diagrams.  The  best  sheet  steel,  18  to  20 
gauge,  cut  after  the  pattern  is  moulded  upon  it  and  tempered,  so 
that  as  it  is  applied  for  the  puqx)se  of  preventing  deformity,  it 
may  be  practically  unyielding  to  the  weight  of  the  body. 

It  will  be  noticed  that  the  brace  clasps  the  weak  part  of  the  foot 
and  holds  it  together;  the  broad  internal  upright  portion  (Fig. 
451)  covers  and  protects  the  astragalonavicular  junction,  rising 
well  above  the  navicular;  the  external  arm  covers  the  calcaneo- 
cuboid junction  and  the  outer  aspect  of  the  foot  to  a  height  suflS- 
cient  to  hold  the  foot  securely  (Fig.  452).    The  sole  part  provides 


Fio.  452 


Fig.  463 


B,  the  calcaneocuboid  junction.  The  external  flange 
extends  from  the  centre  of  the  heel  to  a  point  just  bo- 
hind  the  bade  of  the  fifth  metatarsal  bone. 


C«  the  great  toe- joint;  D,  the 
centre  of  the  heeL 


a  finn,  comfortable  support,  yet,  reaching  only  from  the  centre 
of  the  heel  to  just  behind  the  ball  of  the  great  toe,  it  does  not 
restrain  the  normal  motions  of  the  foot  (Fig.  453).  The  brace 
may  be  nickel-plated  which  makes  a  smooth  finish,  or  galvanized, 
which  makes  a  more  durable  covering.  It  may  be  covered  with 
leather,  or  an  inner  sole  may  be  placed  on  its  upper  surface; 
but  this  is  not  usually  necessary.  As  it  is  fitted  to  the  foot,  it 
finds  and  hokls  its  own  place  in  the  shoe,  so  that  no  attachment 
is  required;  thus  it  may  be  changed  from  one  shoe  to  another. 
Not  only  does  it  hold  tlie  foot  laterally  and  from  beneath,  but 
there  is  an  element  of  suggestiveness  in  the  slight  leverage  action 
which  is  verj'  important,  and  which  is  a  distinctive  feature  of 
this  brace  as  contrasted  with  simple  sole  plates  or  other  supports. 
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The  Positive  Action  of  a  Proper  Brace. — The  patieDt,  instructed 
to  throw  his  weight  upon  the  outer  side  of  the  foot  and  wear- 
ing the  shoe  which  has  been  tilted  in  the  same  direction  by 
thickening  the  inner  border  of  the  sole  and  heel,  presses  down 
the  external  arm  and  thus  lifts  the  internal  flange  against  the 
inner  side  of  the  foot,  which  is  instinctively  drawn  away  from 
the  pressure  and  thus  toward  the  normal  contour.  He  no  longer 
turns  the  feet  outward  in  walking,  because  this  causes  positive 
discomfort,  and  he  is  not  likely  to  assume  the  passive  attitude 
because  of  the  suggestive  lateral  pressure  of  the  support.  With 
the  foot  held  in  the  normal  attitude  the  patient  may  again  walk 
with  the  proper  spring;  thus  the  brace  itself  becomes  a  positive 
aid  in  the  physiological  cure.     It  is  important^  also,  that  a  shoe 
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A  etiMt  marked  for  the  meehanic ,     1 ' 
in  this  cUocnuB*  m  oomp&rBd  with  Fin 
flted  (s»uc»  20)  may  be  lued.     {i^ee  J  , 


inoes  tiiQ  btcmsl  fluuee  i»  ItncUiAoad  i 
i'-r  to  stmnfftben  the  lupporl  to  Ibfti  Ugilt 


of  proper  shape,  as  shown  in  the  diagram  (Fig.  447),  be  worn, 
as  it  aids  the  brace  in  holding  the  foot  in  an  attitude  of  slight 
adduction. 

The  shape  of  the  brace,  in  general  like  that  of  the  dia^nun,  is 
modified  in  certain  cases;  for  instawe,  the  entire  internal  aspect 
of  the  foot  may  be  weak  and  must  be  covered  by  the  internal 
flange*  In  verj*  heaivy  subjet^ts  tlie  sole  portion  must  be  made 
larger,  although  this  is  a  disadvantage,  as  it  lessens  the  leverage 
action;  other  sHght  UHHlifications  may  be  necessarr  in  spetnal 
cases.  If  any  portion  of  the  rim  of  the  brace  causes  discomfortp 
the  edge  may  be  tumetl  away  sliglitly  at  the  point  of  pressure  by 
a  wrench.  After  a  few  days  the  patient  no  longer  notices  the 
constraint  of  the  bnice,  and  as  its  presence  in  the  shoe  is  nc 
evident,  it  may  be  worn   indefinitely.    Steel  is  the   Ugbtcst 
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strongest,  and,  on  the  whole,  the  most  satisfactoi^^  material  for  the 
brace.  It  will,  of  course,  mst  in  time,  and  for  this  reason  each 
patient  may  be  provided  with  two  pairs  of  braces,  in  order  that 
the  rusted  pair  may  be  returned  to  the  bracemaker  for  repairs* 
In  liospital  pnictice  heavier  material  is  used  and  the  braces  are 
plated  with  tin,  which  is  fairly  resistant.* 

Support  is  usually  necessary  for  from  three  montlis  to  a  year  or 
longer  according  to  (he  condition  of  the  patient  and  the  strain  to 
which  the  feet  are  subjected.  The  brace,  accurately  made  and  ad- 
justed unrler  suitable  conditions, 
causes  no  more  pressure  or  dis- 
comfort than  a  well-made  shoe,  for 
its  principle  is  quite  different  from 
that  of  the  ordinarj'  supp>rts  that 
are  in  common  use,  to  which  this 
objection  has  been  made*  Tins 
brace  supports  theart'h  primarily 
by  preventing  abduction,  con- 
sequently its  pix^ssure  is  first  felt 
upon  the  lateral  aspect  of  the  foot, 
a  pressure  that  the  patient  c*an 
relieve  by  impniving  his  attitude. 
The  brace  should  afford  support 
w^hen  necessary,  and  at  all  times 
suggest    and     enforce    a    proper 

attitude;  it  is,  however,  but  one  of    ^,^  ^^^^.^  ^^  ^^  ^^  ^^^^  ^^  ^^^^^^ 
the  essential  factors  in  tlie  general 

scheme  of  treatment.  ITie  onlinary  form  of  l>race  in  all  its  modi- 
fications conforms  to  the  shajie  nf  an  inner  sole  (Fig.  456).  As  it 
supports  the  sole  of  the  fmit,  and  by  the  elevntjoii  f»f  its  inner  border 
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The  sole  plate  ordinarily  UMd  in  the  treatmeni  of  weak  foot.     (After  Bnidford  aad  havwit.) 

tends  to  throw  the  weight  more  toward  the  outer  side,  it  is  a 
useful  aid  in  treatment;  but,  providing  no  lateral  support,  it  cannot 
pre%'ent  the  inward  bulging  of  the  foot,  which  is  the  most  im- 

^  In  many  itistances  there  ia  a  rapid  improvemcrnt  m  the  shape  of  the  foot  under  treatment, 
and  it  is  ofteo  advuiable  to  make  a  second  cast  in  suoh  oasee,  in  order  that  the  brace  may 
{xot^orm  to  the  improved  contour, 
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portant  element  of  the  deformity,  and  as  compared  to  the  brace 
described,  it  is  therefore  an  ineffective  apparatus. 

In  the  treatment  of  children  the  foot  should  be  moved  in  all 
directions,  but  particularly  in  dorsal  flexion  and  adduction  to  the 
full  limit  at  morning  and  at  night,  until  the  child  has  rained 
the  normal  muscular  power  and  ability.  Special  gynmastics  and 
massage  are  always  desirable,  and  they  may  be  necessary  in 
certain  cases.  Bicycling  may  be  cited  as  one  of  the  best,  and 
roller-skating  as  one  of  the  worst  exercises  for  the  weak  foot. 
A  year  is  about  the  time  required  for  a  cure  of  the  weak  foot  in 
childhood,  although  attention  to  the  shoes  and  to  the  attitudes 
must  be  continued  indefinitely. 

The  Rigid  Weak  Foot 

One  may  now  contrast  with  the  mild  tj-pes  of  weakness  that 
have  been  described  the  cases  of  extreme  deformity  in  which 
the  symptoms  are  disabling  and  in  which  the  foot  is  rigidly  held 
in  the  deformed  position  by  muscular  spasm  and  by  secondary 
changes  in  its  structure.  Such  cases,  often  considered  hopeless 
as  regards  a  cure  or  even  relief,  are  in  reality  the  most  satisfac- 
tory from  the  remedial  standpoint,  and  in  no  other  type  of  pain- 
ful deformity  can  so  much  be  accomplished  by  rational  treatment 
as  in  this  class.  The  deformity  must  be  considered  as  a  disloca- 
tion in  which  the  astragalus  has  slipped  downward  and  inward 
from  off  the  os  calcis,  which,  in  turn,  is  tipped  downward  and 
inward  and  into  a  position  of  valgus.  The  remainder  of  the 
foot  is  turned  outward,  so  that  the  relation  of  the  leg  and  the 
forefoot  is  entirely  changed;  in  fact,  the  forefoot  is  almost  entirely 
disused  (Fig.  445). 

Corresponding  to  the  duration  of  the  disability,  one  finds 
accommodative  changes  in  the  soft,  parts  and  in  the  bones,  but 
such  changes  are  by  no  means  as  marked  as  those  recorded  in  the 
reports  of  autopsies  which  have  been  made  in  cases  of  advanced 
and  irreme<liable  deformity.  In  fact,  by  far  the  greater  number  of 
patients  are  young  aduhs  in  whom  the  extreme  deformity  is  of  com- 
panitively  short  duration,  and  in  whom  complete  cure  is  possible. 

In  the  treatment  of  such  a  condition  one  must  first  reduce  the 
dislocation  and  overcome  the  obstacles  that  contracted  muscles  and 
ligaments  may  offer  to  free  and  nonnal  motion;  then  rest  must 
be  assured  to  the  injured  and  congested  jxirts  in  onler  to  relieve 
the  patient  from  the  pain  from  which  he  has  suffered  so  long. 
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Forcible  Overcoirection. — By  far  the  most  effective  treatment  is 
forcible  overcorrection  of  the  defonnity,  under  anaesthesia.  When 
the  patient  is  under  the  influence  of  the  anaesthetic  the  muscular 
spasm  relaxes,  and  it  will  be  seen  that  this  accounts  for  about 
half  of  the  restriction  of  motion,  the  remainder  being  caused  by  the 
adaptive  changes  that  have  been  mentioned.  The  object  of  the 
operation  is  to  overcome  the  residual  obstruction,  and  to  assure 
the  patient  against  a  relapse,  by  fixing  the  foot  for  a  sufficient 
time  in  the  position  of  extreme  adduction  and  supination,  the 
attitude  directly  opposed  to  that  which  has  become  habitual. 

This  is  the  object  of  forcible  overcorrection  as  the  first  step  in 
the  systematic  repair  of  the  disabled  mechanism;  its  principle 

Fig.  457  Fio.  468 


The  deformed  foot  before  operation.      A,   the  The  overcorrected  foot,  showing  the 

projection  of  the  displace<l  astragalus  and  navic-         reversal  of  the  lines  of  diuplacement. 
ular;     B,   the    inner    malleolus;  (\  the  medio-         (See  Fig.  459.) 
tarsal  joint,  showing  the  outward  displacement 
before,  the  inward  rotation  behind,  this  point. 

must  not  be  confounded  with  forcible  correction  carried  out  with 
the  object  of  simply  remoulding  the  arch  of  the  foot,  or  in  which 
the  correction  of  the  deformity  is  the  only  object  in  view. 

One  first  extends  the  foot  forcibly,  then  flexes  it  to  the  normal 
limit,  then  abducts  and  adducts,  the  different  motions  being 
carried  out  over  and  over  until  the  rigid  foot  has  become  perfectly 
flexible.  In  cases  of  long  standing  it  is  often  necessary  to  draw 
the  patient  to  the  end  of  the  table,  so  that  the  foot  may  be  taken 
between  the  knees,  in  order  to  supply  the  required  force  by  the 
thigh  muscles.  This  forcible  manipulation  is  accompanied  by  the 
audible  breaking  of  adhesions,  and  in  favorable  cases  by  complete 
disappearance  of  the  deformity.     In  certain  instances  it  will  be 
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necessary  to  di\ide  the  tendo  Achillis,  when,  for  example,  the 
range  of  dorsal  flexion  is  limited  by  resistant  accommodative 
shortening  of  the  calf  muscles,  or  when  there  has  been  very  great 
pain  and  tenderness  at  the  mediotarsal  joint,  and  it  is  desired  to 
remove  the  strain  of  leverage  completely;  traumatic  cases  come 
especially  under  this  head.  Tenotomy  has  one  great  advantage: 
it  necessitates  longer  fixation  in  the  plaster  bandage,  and  gives 
the  patient  the  benefit  of  rest,  and  the  opportunity  for  prolonged 
after-treatment.  ^Mien  the  passive  range  of  motion  has  been 
regained,  the  foot  is  turned  downward,  then  inward  and  upward 
into  the  position  of  extreme  varus.  By  this  manipulation  the  os 
calcis  is  drawn  under  the  astragalus  and  throi^Ti  into  the  supinated 
position,  and  the  ravicular  is  flexed  about  and  under  the  head  of 
the  astragalus,  which  is  then  lifted  to  the  limit  of  normal  flexion. 
The  attempt  is  always  made  to  bring  the  extreme  outer  border 
of  the  inverted  foot  up  to  a  right  angle  with  the  leg,  which  is  the 
limit  of  normal  flexion  in  this  attitude.  The  foot,  veiy  thickly 
padded  with  cotton,  especially  between  and  about  the  toes,  is  then 
fixed  in  this  posture  of  varus  by  a  firm  plaster-of-Paris  bandage 
extending  to  the  knee  (Fig.  459).  Surprisingly  little  discomfort, 
considering  the  force  that  it  is  sometimes  necessarj^  to  apply,  is 
experienced  after  the  operation.  The  familiar  and  often  intense 
pain,  from  which  the  patient  has  suffered  so  long,  is  entirely 
relieved  l)y  the  correction  of  the  deformity;  there  is  often  a  sense 
of  tension  about  the  outer  side  of  the  ankle  and  dorsum  of  the 
foot,  but  this  is  not,  as  a  nile,  of  long  duration. 

Functional  Use  in  the  Overcorrected  Attitude. — As  soon  as  pos- 
sible, often  on  the  following  day,  the  patient  is  encouraged  to  stand 
and  walk,  bearing  his  weight  on  the  foot.  Weight  bearing  serves 
to  still  further  oveKorrect  the  deformity  and  to  accustom  the 
patient  to  a  posture  entirely  different  from  that  so  long  assumed. 
Meanwhile,  the  contracted  tissues  on  the  outer  side  become 
thoroughly  ()verstret(he<l;  the  weakened  ligtiments  and  muscles 
on  the  inner  side  are  relaxeil,  and  the  lo<'al  irritation  rapidly 
subsidies  under  the  rest  from  the  constant  injury  to  which  the 
foot  has  been  subjected. 

The  patient  is  not  confineil  to  the  bed  or  house,  although  if 
l)oth  IVi't  are  in  plaster  bandages,  cnitches  are,  of  course,  neces- 
sary. The  time  that  the  foot  should  n'Uiain  in  the  overcorrected 
f)osition  depends  n|H)n  the  dunition  of  the  defonnity  and  the 
sev(Mity  of  the  symptoms,  fn)m  two  to  six  weeks,  the  usual 
time  being  about  four  wwks.     At  the  end  of  about  three  weeks, 
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Fro.  450 


or  whenever  the  patient  can  support  the  weight  on  the  plaster 
bandage*  without  a  sensation  of  discomfort,  it  is  removal;  the 
foot  IS  placal  in  the  normal  attitude  and  a  cast  is  taken  for 
the  brace  (Fig.  450).  Immediately  after,  the  f(X)t  is  returned 
to  the  former  position  and  the  plaster  bandage  is  reapplied. 
\Vlien  the  brace  is  ready  the  plaster  bandage  is  finally  removed; 
the  foot  is  now  in  good  position,  and  in  many  instances  the  arch 
is  exaggerated  in  depth.  For  the  first  few  days  prolonged  soak- 
ing in  hot  water  or  the  use  of  the  hot-air  bath,  with  subsequent 
massage  at  inter\^als  during  the 
day,  will  be  found  useful  in  over- 
coming the  swelling  and  sensi- 
tiveness that  may  remain.  It  is 
always  insist etl  that  a  new  shoe 
of  the  Waukenphast  pattern  shall 
be  obtainetl.  the  sole  and  heel  of 
which  are  raised  aquurterof  nn 
inch  on  the  inner  border  to  aid 
in  tlie  balandug  of  the  weak 
foot.  The  bnice  is  then  applied . 
and  the  patient  is  never  allowed 
to  walk  without  its  supjxirt. 
When  the  shoe  is  remove*  I  at 
night,  he  is  instructed  to  tuni 
the  toes  in  and  to  bear  the 
weight  on  the  outer  side  of  the 
foot  until  it  has  regained  its 
strength ;  in  other  won  Is,  the  de- 
formity is  never  allowed  to  re*'ui\ 
Systematic      Manipulation, — 


4j^_^ 


Th«  frjfeible  mvervurr*  ■  i  <>  «i  •!<  Hat-foot      The 
proper  poftiiiun  m  the  plaster  bandajpe. 


Systematic  treatment  is  then 
begun  by  the  surgeon  and  the 
patient,  with  the  object  of  re- 
storing free  and  painless  passive  movement  in  all  directions.  This 
movement,  which  has  been  so  long  restrained  by  deformity;  cannot 
be  regained  without  elfort,  and  during  this  critical  stage,  treat- 
ment must  be  carried  out  by  the  surgeon  himself;  if  he  trusts  to 
the  patient  or  to  his  friends  a  cure  is  out  of  the  qtie^tion.  At 
least  once  a  day  the  full  range  of  motion  must  be  carried  out  to 
the  normal  limit.  Three  motions— abduction,  flexion,  and  exten- 
sion—are usually  free  and  painless;  but  the  fourth,  that  of 
adduction,  is  almost  invariably   resisted  by  tiie  same  quality  of 
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dc»\vnward  and  iiiwartl  (adducted  and  supiiiuted)  (Fig.  460)  o%^er 
the  fiilenim  formed  by  the  projectiug  palm,  which  lies  upon  the 
right  knee,  the  fingers  holding  the  heel  steadily  in  place.  This 
inward  twisting  is  at  first  resisted  by  voluntary  and  involuntary 
mnsculur  spasm,  which  gradually  gives  way  under  steady  pres- 
sure* When  the  limit  of  adduction  has  been  reached,  the  foot 
is  held  firmly  until  all  pain  has  subsidetl;  then  the  patient  is  in- 
structetl  to  attempt  voluntan-  movements  while  the  foot  is  guided 
by  the  liands;  in  other  words,  the  patient  attempts  to  adduct 

Fio.   461 


Method  of  applying  the  plaster  ■trappinjt  to  bold  the  foot  io  the  Aclduoted  attitude. 

the  foot  while  the  surgeon  supplies  the  jx»wer,  which  in  all  eases 
of  this  type  has  been  completely  lost*  This  passive  manipula- 
tion to  the  extreme  hmit  of  normal  adduction,  plantar  ami  dorsal 
flexion,  is  continuetl  from  day  to  day  until  there  is  no  longer  a 
sensation  of  pain  or  tension.  For  as  long  as  there  is  the  slightest 
spasm  or  painful  restriction  of  passive  motion,  the  voluntary 
assumption  of  proper  attitudes  is  checked,  and  until  this  power 
is  regained  there  is  danger  of  relapse.  During  active  treatment, 
tlierefore,  the  patient,  by  means  of  massage  and  active  and  pas- 
sive exercises,  must  constantly  w^ork  to  one  end,  namely,  to  regain 
the  lost  power  of  voluntary'  adduction. 
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The  time  necessary  to  rest  the  feet,  to  overcome  the  local  irrita- 
tion and  muscular  spasm,  to  regain,  in  part  at  least,  the  range 
of  passive  motion,  and  to  place  the  patient  in  the  same  position, 
as  regards  a  cure,  as  in  the  milder  types  of  deformity,  is  from 
three  to  six  weeks.  Usually  the  patients  are  told  that  a  month 
will  be  necessary,  and  that  at  the  end  of  that  time  they  may  return 
to  work,  free  from  pain  and  from  the  danger  of  relapse,  and  that 
the  feet  will  constantly  grow  stronger  under  the  work  which  was 
before  too  great  for  their  strength.  The  time  necessary  to  re- 
educate the  adductor  muscles  in  their  proper  function  depends, 
in  great  degree,  upon  the  intelligence  and  persistence  of  the  patient. 
AlUiough  in  after-treatment  massage  and  special  exercises  are 
of  benefit,  the  essentials  are  very  simple;  they  are  an  effective 
brace,  a  proper  shoe,  the  passive  manipulation  that  has  been 
described  until  its  object  has  been  attained,  and  the  proper  walk, 
the  best  and  easiest  of  exercises.  Finally,  one  must  force  into 
the  patient's  understanding  the  method  of  protecting  the  weak 
foot  by  the  alternation  of  strain,  and  by  proper  postures. 

Other  Varieties  of  Rigid  Weak  Foot.— The  foot  which  is  fixed 
in  the  abducted  position  without  depression  of  the  longitudinal 
arch  is  simply  one  variety  of  the  rigid  weak  foot,  which  should 
be  treated  in  the  same  manner.  It  may  be  stated,  also,  that  a 
very  large  proportion  of  the  so-called  chronic  sprains  of  the  ankle 
are  of  this  type,  and  that  the  disability  will  yield  ver}'  readily  to 
treatment,  conducted  with  the  purpose  of  restoring  impaired  func- 
tion, in  the  manner  that  has  been  indicated. 

In  certain  instances  the  apex  of  the  deformity  lies  in  front 
of  the  astmgalonavicular  joint,  in  the  navicular  cuneiform  region, 
and  the  internal  cuneiform  bone  may  be  enlarged  and  sensitive 
to  pressure.  Such  cases  should  be  treated  on  the  same  general 
principles  as  the  onlinar}'  variety. 

In  nire  instances  marked  depression  of  the  arch  is  accompanied 
by  flexion  contraction  of  the  great  toe,  as  if  the  result  of  an  attempt 
to  supjK)rt  the  weak  arch.  This  was  described  by  Nicoladoni 
as  haninuT-toe  flat-foot  (Fi^.  440).  The  association  of  painful 
great  toe  (halhix  ri^i(his)  and  weak  foot  is  mentioned  elsewhere 
(pa^re  TlWy). 

There  are  other  cases  in  which  the  defonnity  of  weak  foot  is 
complicated  by  rlieinnatoi<l  arthritis  or  chn)nic  rheumatism,  or 
similar  afleitions  of  which  the  evidence  is  seen  in  various  joints, 
but  in  which  the  pain  and  discomfort  seem  to  he  concentrated 
in   the  feet,  which  are  absolutely  stiff  and   deformed.     In  such 
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cases  one  can  hardly  expect  a  complete  cure;  but  although  the 
function  of  leverage  may  not  be  regained,  still  one  may  hope,  by 
overcoming  the  deformity,  to  hold  the  weight  of  the  body  in  its 
proper  relation  to  the  foot,  so  that  the  pain  of  a  progressive  dis- 
location may  not  be  added  to  the  pain  of  disease.  In  a  number 
of  instances  forcible  correction  has  been  employed  by  the  writer 
in  cases  of  this  type,  and  in  all  the  improvement  in  the  general 
condition,  consequently  in  the  resistance  to  the  disease,  after  the 
relief  of  the  local  pain  and  discomfort,  has  been  very  great. 

Between  the  two  classes  of  cases,  the  mild  and  the  severe,  one 
finds  every  grade  of  deformity.  All  cases  in  which  there  is  marked 
muscular  spasm,  local  sensitiveness,  and  swelling  require  tem- 
porary rest;  in  many  instances  simply  rest  from  functional  use 
combined  with  massage;  in  others,  rest  in  a  plaster  bandage 
in  the  adducted  attitude.  In  the  milder  and  ordinary  class  of 
cases  the  use  of  a  brace  and  shoe  will  relieve  spasm  and  pain, 
and  the  range  of  motion  can  usually  be  regained  by  manipulation, 
passive  motion,  and  by  the  proper  use  of  the  foot. 

Occasionally,  even  in  childhood,  one  may  encounter  marked 
limitation  of  normal  motion,  particularly  in  dorsal  flexion,  caused 
by  actual  shortening  of  the  muscles.  This  may  be  the  accommo- 
dative adaptation  characteristic  of  long-standing  deformity;  in 
other  instances  it  would  appear  to  be  the  result  of  a  slight  and 
unnoticed  neuritis  or  anterior  poliomyelitis,  which  has  resulted  in 
muscular  inequality.  If  the  contraction  does  not  yield  readily 
to  manipulation  or  to  mechanical  stretching,  forcible  correction 
and,  if  necessary,  tenotomy  should  be  employed  in  the  manner 
already  described;  for  whatever  may  be  the  cause  it  is  again 
emphasized  that  obstruction  to  motion  in  every  direction  must 
be  overcome  before  a  complete  cure  is  possible. 

Adjuncts  in  Treatment. — It  must  be  apparent  that  in  many 
instances  the  anatomical  cure  of  the  weak  foot  is  impracticable, 
either  because  of  the  want  of  energy  or  opportunity  on  the  part 
of  the  patient,  or  because  of  the  local  or  general  conditions,  types 
familiar  in  out-patient  practice. 

The  Thomas  Treatment. — In  such  cases  raising  and  strengthening 
the  inner  side  of  the  shoe  by  the  wedge-shaped  leather  sole,  as 
used  by  Thomas,  splints  the  painful  foot  and  aids  in  relieving  the 
strain. 

Plaster  Strapping. — If  the  symptoms  are  more  acute  the  adhe- 
sive plaster  strapping,  as  advocated  by  Cottrell  and  Gibney 
for  the  treatment  of  sprains,  is  often  of  service,  although  it  is  ^ 
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applied  in  a  different  manner,  and  witli  a  different  object  in 
view.  One  end  of  a  strip  of  adhesive  plaster,  abcuit  fifteen  inches 
long  and  three  inches  wide,  is  applied  to  the  outer  side  of  the 
ankle  just  below  the  external  malleolus;  the  fuot  is  then  addurtciJ 
as  far  as  p>ssible»  and  tlie  band  is  drawn  tightly  beneiith  the 
sole  up  the  inner  side  of  the  airh  and  leg,  and  is  stayed  in  this 
position  by  one  or  two  plaster  strips  about  the  calf  (Fig.  461). 
Narrow  plaster  straps  are  then  appliaj  akjut  the  aix'h  and  ankle» 
in  the  figureK)f-eight  manner,  and  a  bandage  is  applied.  The 
object  of  the  dressing  is  to  aid  in  holding  the  foot  in  the  improved 
position  by  the  support  and  suggest iveness  of  the  plaster,  and  to 
provide  the  finn  compression  alx)ut  the  arch  that  is  always  agree- 
able to  tlie  sufferer  from  weak  foot-  This  treatment,  combineil 
with  the  liuilt-yp  shoe,  is  often  veiy  efl'ective  in  overcoming  the 
acute  and  disabling  symptoms  of  the  weak  and  injured  foot,  which 
are,  as  has  been  statetl,  often  the  result  of  extni  strain  or  Injury;  in 
other  words,  a  sprain  of  a  we4ik  foot.  Consetjuently,  when  these 
symptoms  are  relieved,  the  patient  who  lias  become  habituated 
to  the  weakness  and  deformity  considers  himself  cui'etL  By  per- 
sistent manipulation  and  subse(|Uent  supp4:>rt  with  the  adhesive 
plaster  one  may  overcome  the  deformity  in  the  majority  of  cases. 
When  this  is  accomplished  the  brace  is  applied  and  the  furtlier 
treatment  that  has  been  described  is  c<jntiimeit.  Forcible  correc- 
tion under  anicsthesia  is,  however,  preferable  in  cases  of  the  more 
resistant  tyj>e. 

Operative  Treatment. — The  various  ctitting  operations  for  the 
relief  of  Hat-f<Mit  do  not  cull  for  extend c<  I  ccmunent.  The  typical 
operation,  the  removal  of  a  wedge  from  the  listragalonavicular 
region,  aims  simply  at  removal  of  the  defonnity.  It  should  be 
restricted  to  those  cases  in  which  the  adaptive  changes  are  so 
marked  tliat  functional  cure  is  impossible. 

The  operation  of  advancement  of  the  posterior  extremity  of  the 
OS  calcis,  as  pnnxiseil  by  Gleich,  in  ortler  that  it  may  be  placed 
io  relation  to  the  leg  somewhat  like  that  of  a  Pii\>gt>ff  am|Hita- 
tion,  offers  little  hope  of  ultimate  cure;  for  since  the  disability 
is  not  due  to  primary  depression  of  the  arch,  it  can  hardly  l*e 
cured  by  exaggerating  its  depth  in  this  manner  Supramallcokr 
osteotomy,  in  which  the  Ijones  of  the  leg  are  divide<l  alxive  the 
ankle»  and  tlie  distal  extremity  turneil  inwartl,  with  tlie  aim  of 
directing  the  weight  toward  the  outer  border  of  the  foot,  has  heen 
advocate*!  by  Trendelenburg.  Tn  practice  the  operation  is  by  no 
means  always  successful,  while  tlie  bow-l^  deformity  that  results 
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if  the  object  is  attained  is  an  unfortunate  accompaniment  of  the 
treatment. .  It  may  be  mentioned  in  this  connection  that  fracture 
at  the  ankle-joint,  followed  by  faulty  union  in  a  position  of  valgus, 
is  a  form  of  traumatic  weak  foot  that  may  be  cured  by  this  opera- 
tion. In  operative  treatment  the  element  of  rest,  necessary  for 
weeks  or  months,  must  be  taken  into  consideration,  as  explaining 
in  part  the  immediate  favorable  effect  of  whatever  procedure  is 
adopted. 

In  conclusion,  the  following  points  are  again  emphasized: 
flat-foot  in  its  surgical  sense  is  a  compound  deformity,  in  which 
the  abnormal  relation  between  the  foot  and  the  leg,  causing  the 
improper  distribution  of  the  weight  and  the  strain  and  disuse  of 
normal  function,  is  of  vastly  greater  importance  than  the  depres- 
sion of  the  arch,  which  has  given  the  name  to  the  disability. 

The  weak  and  deformed  foot  can  be  cured,  but  only  by  the 
application  of  the  simple  principles  that  any  mechanic  would 
apply  to  a  disabled  machine  whose  structure  and  use  were  known 
to  him.  In  other  words,  there  can  be  no  permanent  cure  of  weak- 
ness and  deformity  unless  normal  function  is  regained,  or  effective 
treatment  unless  it  has  this  end  in  \iew. 

The  term  weak  foot  has  this  advantage  over  others  that  imply 
deformity,  in  that  it  may  be  properly  applied  to  the  earliest  in- 
dications of  disability.  Once  weakness  is  recognized,  its  causes 
may  be  analyzed  and  appreciated  at  their  proper  value.  Flat-foot 
is  a  particularly  objectionable  and  misleading  term,  and  it  should 
be  discarded  or  at  least  used  only  to  describe  those  cases  to  which 
it  can  properly  be  applied. 


CHAPTER  XXI. 

DISABILITIES  AND  DEFORMITIES  OF  THE  FOOT  (Continued). 

The  Hollow  or  Contracted  Foot 

SjnonjlDB. — Non-deforming  club-foot,  talipes  arcuatus,  talipes 
plantaris,  talipes  cavus. 

The  depth  of  the  arch  and  the  corresponding  area  of  the  bear- 
ing surface  of  the  foot  vary  greatly  in  difiFerent  individuals,  and, 
although  marked  differences  in  contour  and  function  are  possible 
within  a  normal  range,  yet,  as  a  rule,  the  low  arch  is  character- 
ized by  relaxation  and  weakness  of  structure,  while  the  exaggerated 
arch  implies  a  corresponding  contraction  and  loss  of  normal 
elasticity. 

The  hollow  or  contracted  foot  may  be  divided  into  two  classes 
— ^the  primary  and  the  secondary.  In  the  first  class  the  simple 
exaggeration  of  the  arch  (talipes  arcuatus)  is  the  only  change 
from  the  normal  condition.  In  the  second  the  high  arch  is  com- 
bined with  limitation  of  the  range  of  dorsal  flexion  at  the  ankle- 
joint  (talipes  plantaris — Fisher). 

Etiology. — The  simple  hollow  foot  may  be  an  inherited  pecu- 
liarity. The  depth  of  the  arch  may  be  exaggemted  by  the  habitual 
use  of  high  heels  (postural  equinus),  or  by  excessive  use  of  the 
calf  muscles,  as  by  professional  dancers. 

The  secondarj'  variety,  in  which  the  hollow  foot  is  combined 
with  slight  equinus,  may  be  induced  by  habitual  use  of  high  heels, 
but  if  it  is  marked  its  origin  may  be  traced  in  many  instances  to 
a  mild  and  transient  form  of  anterior  poliomyelitis  or  neuritis 
in  early  childhood.  This  causes  teinporarj'  weiikness  of  the 
anterior  group  of  muscles  of  the  leg,  and  thus  a  slight  toe-drop, 
followed  by  secondan-  contraction  of  the  tissues  of  the  sole  and 
of  the  muscles  of  the  calf.  In  the  historj'  of  many  of  these  patients 
it  will  appear  that  after  recovery  fn>m  scarlatina  or  other  con- 
tagious or  infectious  disease  the  child  seemed  weak  or  awkwanl. 
These  symptoms  btxaine  less  marke<l  or  practically  disapj)eared ; 
yet  a  trace  remained,  although  not  of  sufficient  imj)ortance  to  call 
for  treatment,  until    adolescence  or  adult  life,  when  the  greater 
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strain  and  weight  put  upon  the  feet  brought  to  light  the  latent 
disability-  The  atrection  may  undoubtedly  develop  in  later 
y^irs  as  the  result  of  neuritis*  or  of  gout  or  rheumatism.  It  may 
be  caused  by  a  sprain  or  fracture  of  the  ankle,  and  it  may  be  a 
result  of  habitual  pr^sture  in  eompensation  for  a  limb  shortened  by 
injury  or  disease. 

The  exaggerated  an:h  whifh  is  a  part  of  a  more  important 
defonnity,  as  of  equinovarus  or  ealeaneus,  or  that  which  is  simply 
one  of  many  distortions  caused  by  diseases  of  the  nen^ous  appa- 
ratus, doe^  not  belong  to  the  class  of  disability  under  consideration. 

Fi<3,  Am  ^ 


The  contracted  foot  odf  ilichi  degree. 

Symptoms, — The  simple  hollow  foot  often  exists  without 
symptoms;  in  fact,  it  is  usually  considered  as  a  particularly  well- 
formed  foot  rather  than  a  deformity.  The  common  complaint  in 
these  cases  is  that  one  is  unable  to  buy  comfortable  shoes  because 
the  ordinary  shoe  does  not  support  the  arch,  or  because  the 
leather  presses  on  the  dorsum  of  the  foot.  The  convexity  of  the 
dorsum,  of  course,  corresponds  to  the  depth  of  the  arch;  in  many 
instances  the  cuneiform  bones  project  sharply  beneath  the  skin, 
and  painful  pressure  points  or  even  inflamed  bursEe  in  this  locality 
may  cause  discomfort. 
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In  the  well-marked  cases  in  wliicli  the  weight  is  borne  entirely 
on  the  heel  and  the  front  of  the  foot^  calluses  and  corns  usually 
form  at  the  centre  of  the  heel  and  beneath  the  heads  of  tlie 
metatarsal  bones.  The  patient  may  complain  of  neuralgic  pain 
about  the  great  toe,  the  metatarsal  arch,  or  in  the  sole  of  the  foot. 
Hie  gait  is  often  ungraceful,  as  the  patient  walks  hea\ily  upon 
the  heels  with  the  feet  tunied  outward.  In  such  cases  ''the 
ankles  may  be  weak  and  turn  easily/'  In  the  mure  advancetl 
cases  of  this  type  the  foot  may  assume  the  position  of  valgus 

Fio,  44S3 


Goalfactod  foot.  tiiArk«d« 

when  weight  is  borne,  so  that  the  more  noticeable  symptoms  are 
those  of  the  weak  foot  or  so-called  flat-foot. 

Contracted  foot,  of  the  more  severe  gnuJe,  is  almost  always 
accompanied  by  a  certain  limitation  of  dorsal  flexion;  and  as  the 
shortening  of  the  plantar  fascia  is  often  more  marked  at  its  inner 
lionler,  a  slight  inversion  of  the  forefoot  or  varus  may  be  present 
also. 

When  the  exaggerated  arch  is  combined  with  limitation  of 
dorsal  flexion  the  defonnity  15  usually  greater.  Tins  limitiition 
may  be  very  slight,  or  it  may  be  well-marked;  and  a  slight  degree 
of  permanent  ecjuinus  even  may  be  present  ^  but  so  sUght  tliat  it 
dr>es  not,  as  a  nile,  attract  attention. 

This  type  of  the  contractetl  f4iot  was  first  clearlv  f!e«*crib<il  Kv 
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Shaffer,  in  1885,  under  the  title  of  "non-deforming  club-foot,"* 
and  later  by  Fisher,  of  London,  as  "talipes  plaritaris." 

The  symptoms  are  similar  to  those  of  the  simple  hollow  foot, 
but  they  are  almost  always  more  marked.  The  gait  is  awkward 
and  jarring,  the  feet  being  turned  outward  to  an  exaggerated 
degree.  The  patient  is  easily  fatigued,  and  often  complains  of  the 
weakness  about  the  ankle  and  inner  side  of  the  arch,  characteristic 
of  the  weak  foot,  and  of  sensations  of  tire  and  strain  in  the  calf 
of  the  leg.  The  discomfort  from  corns,  the  pain  referred  to  the 
metatarsal  region,  the  great  toe,  and  to  the  sole  of  the  foot  have 
been  described  already. 

On  examination  the  exaggeration  of  the  arch  is  evident,  and 
an  imprint  of  the  sole  shows  that  the  weight  is  borne  entirely  on 
the  heel  and  on  the  heads  of  the  metatarsal  bones,  which  may  be 
very  prominent  beneath  the  thickened  skin,  as  if  the  subcuta- 
neous fat  had  been  absorbed.  The  anterior  metatarsal  arch  is 
often  obliterated,  and  the  toes  are  usually  habitually  dorsiflexed 
at  the  first  phalanges,  the  permanent  flexion,  with  the  resulting 
pressure  against  the  leather  of  the  shoe  being  indicated  by  a  row 
of  corns  upon  their  dorsal  surfaces  (Fig.  463). 

The  contracted  plantar  fascia  may  be  demonstrated  by  forcible 
dorsal  flexion  of  the  foot,  when  the  tense  bands,  in  many  instances 
very  sensitive  to  pressure,  may  be  felt  beneath  the  skin. 

On  testing  the  movements  of  the  foot,  the  limitation  of  dorsal 
flexion,  both  of  the  voluntary  and  the  passive  range,  will  be  evi- 
dent. In  voluntarj'  flexion  the  toes  are  drawn  up  and  the  tendons 
are  plainly  seen  on  the  dorsum,  showing  the  effort  made  by  the 
accessory  muscles  to  overcome  the  abnormal  resistance. 

The  limitation  of  dorsal  flexion  may  be  demonstrated  in  the 
manner  suggested  by  Shaffer,  by  asking  the  patient  to  flex  the 
feet  while  standing  erect  with  the  back  to  the  wall,  when,  in  spite 
of  the  effort  made,  "the  feet  remain  glued  to  the  floor." 

Treatment. — In  the  ordinary  form  of  contracted  foot,  as  has 
been  stated,  the  disability  is  much  more  marked  than  the  defor- 
mity; and  the  disability  is  due  to  secondary  changes  in  the  struc- 
ture of  the  foot,  by  which  its  elasticity  is  impaired.  If  this  can 
be  restored  in  some  degree  permanent  relief  will  follow.  If  the 
simple  hollow  foot  (cavus),  or  the  secondary  type  (plantaris), 
were  discovered  in  early  childhood,  massage  and  methodical 
stretching  would,  in  all  probability,  be  suflScient  to  relieve  the 
contractions;  but,  as  a  rule,  no  symptoms  are  noticed  until  later 

1  New  York  Medical  Record,  May  23.  1885. 
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life.  Even  then,  especially  in  the  simple  form,  they  are  often 
slight  and  may  be  relieved  by  a  shoe  with  a  broad  heel  and  a  high 
(Spanish)  arch  or  by  a  foot-plate  that  equalizes  the  pressure  on 
the  sole. 

In  the  more  advanced  cases  of  the  milder  type  methodical 
forcible  manual  stretching  may  elongate  the  tissues  sufficiently 
to  relieve  the  symptoms.  The  Shaffer*  "traction  shoe"  may  be 
used  with  advantage  for  the  same  purpose.  In  the  more  resist- 
ant cases,  however,  di\'ision  of  the  contracted  parts  and  forcible 
correction  of  deformity  are  indicated. 

Operative  Treatment. — ^^fhe  patient  having  l)een  anaesthetized, 
a  tenotomy  knife  is  introduced  beneath  the  skin  to  the  inner  side 
of  the  central  band  of  fascia.  This  is  diWded  by  a  sawing  motion, 
and  if  on  forced  dorsal  flexion  other  tense  bands  appear  they 
are  divided  also.  Forcible  massage,  with  the  aim  of  making 
the  foot  flexible  and  reducing  the  depth  of  the  arch,  is  then 
employed.  If  more  force  is  required  the  Tliomas  wrench 
may  be  use<i  as  in  the  treatment  of  club-foot;  the  object 
being  to  elongjite  the  foot,  to  remove  the  contraction,  and 
thus  by  increasing  the  area  of  bearing  surface  to  relieve  the 
painful  pressure  on  the  heads  of  the  metatarsal  bones.  If  the 
contraction  of  the  tendo  Achillis  cannot  be  overcome  by  forcible 
manipulation  it  may  be  divided.  ITie  foot  is  then  fixed  in  a 
well-fitting  plaster  bandage  in  an  attitude  of  dorsal  flexion,  a 
thin  boani,  shaped  to  the  foot,  ha\'ing  been  incorporated  in  the 
bandage,  in  onler  that  firm  and  even  pressure  may  be  exerted 
upon  the  sole.  As  soon  as  possible,  often  on  the  following  day, 
the  patient  is  encounige<l  to  walk  alH)ut,  in  order  that  the  pressure 
of  the  IkmIv  weight  may  be  utilized  to  flatten  the  foot  still  more, 
while  its  tissues  are  in  a  yielding  condition. 

The  bandage  may  be  continue*!  for  six  weeks,  or,  if  the  tendo 
Achillis  hjis  been  divided,  until  its  repair  is  complete.  A  well- 
fitting  shoe  should  be  woni,  and  methodical  massage  and  stretching 
of  the  tissues  sliould  be  continue*]  as  long  as  the  tendency  to 
deformity  rcmnins. 

By  this  trc.itnuMit  the  symptoms  may  be  relieved,  and  in 
many  iiistiiiKcs  ;i  return  to  the  normal  shaj)e  and  function  can 
be  assured. 

'  .N«'w   Vi.rk   MtHlical  Journal,  March  5,  18b7. 
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Weakness  of  the  Anterior  Metatarsal  Arck 

Anterior  Metatarsalgia  and  Morton's  Neuralgia. — A  peculiar 
spasmodic  pain  about  tlie  fourth  toe  was  dcijcribed  by  Morton, 
of  Philadelphia,  long  before  its  predisposing  and  exciting  causes 
were  understood.  For  this  reason  a  description  of  t!ie  symptoms 
may  with  advantage  prececle  a  consideration  of  the  weakness  of 
which  they  are  usually  the  result. 

Typical  cases  of  Morton's^  painful  affection  of  the  foot  are 
characterized  by  a  sudden  crauiplike  pain  in  the  region  of  the 
fourth  ni eta t a rso phalangeal  articulation. 

The  pain  may  begin  as  a  burning  sensation  beneath  the  toe,  as 
a  numb  or  tingling  feeling,  as  a  sudden  cramp,  or  as  a  peculiar 
feeling  of  discomfort  about  the  articulation  that  incre^ises  in 
severity  until  it  becomes  almost  unbearable.  At  first  the  piin  is 
confine*!  to  the  Tieighborhood  of  tlie  affected  joint,  but  uidess  it 
is  relieved  it  radiates  to  the  extremity  of  the  toe,  to  the  dorsum 
of  the  foot,  or  up  the  leg.  In  many  instances  the  onset  of  the 
pain  is  preceded  by  the  sensation  of  something  moving  or  slipping 
in  the  foot;  in  some  cases  the  pain  may  be  induced  by  sutldeu 
movements,  missteps,  or  by  long  standing,  and  in  practically  all 
the  cases  the  pain  is  felt  only  when  the  shoes  are  w^oni.  The 
frequency  of  the  recurrent  cramp  varies;  in  some  cases  it  appears 
only  at  infretjuent  inter\iils;  in  others  it  practically  disables  the 
patient,  ^Mien  the  **eramp''  habit  has  been  acquired,  very  slight 
causes  may  induce  the  pain— for  exjmiple,  a  tliin-soletl  shoe,  a  hot 
pavement,  **  the  sticking  of  the  soc*k  to  the  foot,"  and  the  like — 
but>  as  has  been  stated,  except  in  the  verj'  advanced  and  chronic 
cases,  the  pain  is  never  felt  except  when  the  shoe  is  w^om, 

To  relieve  the  pain  the  patient  removes  the  shoe,  rubs  and 
compresses  the  front  of  the  foot,  flexes  and  extends  the  toes,  and 
the  like.  After  the  cmmp  is  relieved  a  sensatit>n  of  soreness 
remains,  and  occasionally  shght  swelling  may  appear,  but  in 
most  instances  there  are  no  eternal  signs,  although  the  affected 
articulation  is  usualK  sensitive  to  deep  pressure  at  all  times. 

The  more  comprehensive  term,  anterior  metatiirsalgia,  a  term 
suggested  by  Poulosson,  of  Lyons,  in  1889,  may  be  employed  to 
include  Morton's  neundgia,  and  similar  symptoms  of  pain  and 
discomfort  about  the  anterior  metatarsal  arch.  For  in  many 
instances  the  cramp-like   pain   is   referred   to  other  points,  for 
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example,  to  several  adjoining  joints,  or  the  discomfort  caused 
apparently  by  direct  pressure  on  the  bones  of  the  weakened  arch 
may  be  more  disabling  than  the  irregular  attacks  of  neuralgic 
pain  characteristic  of  Morton's  affection. 

Etiology  and  Pathology. — In  78  cases  of  anterior  metatarsalgia 
in  which  the  location  of  the  pain  was  noted,  it  was  referred  to 
the  fourth  metatarsophalangeal  articulation  in  60;  to  the  third  and 
fourth  articulation  in  6;  to  the  second,  third,  and  fourth  in  6, 
and  in  but  6  was  the  fourth  articulation  free  from  pain.  The 
pain  is  most  often  unilateral,  or,  if  the  second  foot  is  affected,  it 
is  usually  after  a  considerable  interval. 

The  affection  is  more  common  in  females  than  in  males.  Of 
84  cases,  64  were  in  women  and  20  were  in  men. 

Anterior  metatarsalgia  is  not  an  affection  of  early  life,  the 
average  age  in  the  reported  cases  being  more  than  thirty  years. 
It  is  far  more  common  in  private  than  in  hospital  practice,  and 
not  infrequently  the  patients  are  of  a  distinctly  nervous  type. 
In  many  instances  it  is  supposed  to  be  a  family  inheritance.  The 
affection  is  usually  extremely  chronic.  Occasionally  the  symp- 
toms may  cease  spontaneously,  and  in  such  instances  a  particular 
pattern  of  shoe  usually  receives  the  credit  of  the  cure. 

Morton  considered  the  disability  to  be  a  painful  affection  of  the 
plantar  nerves  due  to  compression  or  pinching  by  the  adjoining 
fourth  and  fifth  metatarsophalangeal  articulations.  This  com- 
pression was  explained  by  the  anatomical  construction  of  the  foot — 
1.  e.j  the  mobility  of  the  fifth  metatarsal  bone  which  allowed  it 
to  roll  above  and  under  the  fourth,  its  relative  shortness  which 
allowed  the  head  and  base  of  the  adjoining  phalanx  to  be  brought 
against  the  adjoining  head  and  neck  of  the  fourth  l)one,  and, 
finally,  by  the  peculiar  distribution  of  the  external  plantar  nen'e 
between  these  bones  that  made  it  or  its  fibres  more  liable  to  injury. 
This  natuml  mobility  and  thus  the  predisjx)sition  to  compres- 
sion might  be  exaggemteil  by  a  sprain,  or  possibly  by  nipture  of 
the  transverse  metatarsal  ligament,  or  the  pain  might  be  induced 
by  wearing  tight  shoes,  but  in  many  instances  no  cause  could  be 
assignwl.  On  this  theorj-  Morton  advocate!  excision  of  the 
head  of  the  fourth  metatarsal  l)one  to  remove  the  point  of  counter- 
pressure.  This  operation  has  been  perfonnnl  many  times,  but 
practically  no  pathological  changes  in  the  resectetl  l>one  or  in 
the  surn)un(iing  parts  have  ever  been  discovered. 

In  more  re<'ent  years  the  true  significance  of  Morton's  neunilgia 
and  of  similar  pains  in  the  front  of  the  foot  has  been  made  more 


DISABILITIES  AND  DEFORMITIES  OF  THE  FOOT      723 

clear  by  the  study  of  the  relation  of  weakness  of  the  anterior 
transverse  metatarsal  arch  to  the  symptoms.  Attention  was 
first  called  to  this  point  by  Poulosson,  and  again  by  Roughton, 
Woodruff,  and  others,  and  in  a  much  more  thorough  and  con- 
vincing manner  by  Groldthwait,^  in  1894. 

The  Anterior  Metatarsal  Arch.— In  the  normal  foot  the  two 
central  metatarsal  bones,  the  second  and  third,  are  slightly  longer 
and  on  a  higher  plane  than  their  fellows.  On  the  sole  of  the  foot 
the  arch  is  shown  by  the  depression  on  the  outer  side  of  the 
muscular  projection  of  the  great  toe-joint.  When  weight  is  borne 
all  the  metatarsal  bones  are  on  the  same  plane  and  the  arch  is 
obliterated,  but  when  the  weight  is  removed  the  arch  is  restored 
by  certain  natural  resiliency.  In  walking  and  standing  the  weight 
falb  in  the  neighborhood  of  the  head  of  the  third  metatarsal 
bone,  as  shown  by  a  thickening  of  the  skin  beneath  it,  but 
the  strain  on  the  metatarsal  arch  is  relieved  somewhat  by 
the  balancing  action  of  the  muscles  about  the  first  and  fifth  meta- 
tarsal bones,  the  inner  and  outer  supports  of  the  arch,  and  by 
the  active  assistance  of  the  toes  themselves.  When  the  arch  is 
weak  or  broken  down  this  natural  resiliency  is  lost,  and,  in  some 
instances,  the  centre  of  the  forefoot  is  not  only  depressed  but  it  is 
fixed  in  this  abnormal  attitude. 

In  the  ordinary  type  of  depressed  anterior  arch  the  deformity 
may  be  shown  by  an  imprint  of  the  foot,  in  which  the  flabby 
tissues  of  the  depressed  arch  encroach  upon  the  clear  space  repre- 
senting the  longitudinal  arch,  and  obliterate  what  Groldthwait 
calls  the  re-entering  angle  to  the  outer  side  of  the  great  toe-joint, 
which  in  the  normal  foot  indicates  the  highest  point  of  the 
metatarsal  arch.  In  many  instances,  however,  the  imprint  of  the 
foot  subject  to  Morton's  neuralgia  may  be  to  all  intents  normal, 
and,  on  the  other  hand,  depression  of  the  metatarsal  arch,  one  of 
the  very  common  results  of  improper  shoes,  may  be  present,  yet 
unaccompanied  by  pain  or  discomfort. 

Depression  of  the  anterior  arch  predisposes  to  pain  because 
of  abnormal  pressure  upon  the  persistently  depressed  articula- 
tions from  beneath,  and  it  predisposes  to  pain,  as  the  writer 
has  endeavored*  to  explain,  because  the  metatarsophalangeal  joints 
of  an  habitually  depressed  arch  are  exposed  to  the  direct  lateral 
compression  of  a  narrow  or  ill-shaped  shoe. 

This  point   may  be   illustrated   in  the  hand.    When  lateral 

1  Boston  Medical  and  Surgical  Journal,  vol.  cxxxi.  p.  233. 
s  New  York  Medical  Record.  Augiut  6,  1898. 


724  ORTHOPEDIC  8URQER  Y 

pressure  is  applied,  the  hand  is  folded  together  and  the  anterior 
metacarpal  arch  is  increased  in  depth,  but  if  the  fingers  are  dorsi- 
flexed  so  that  it  is  fixed  in  a  depressed  position,  then  lateral 
compression  causes  great  pain  at  all  the  articulations  (Fig.  464); 
or  if  one  finger  is  dorsiflexed  and  the  corresponding  metacarpal 
bone  is  thus  forced  below  the  level  of  its  fellows,  lateral  compres- 
sion causes  pain  at  the  compressed  joint.  Or  if  the  metacarpal 
bone  of  the  little  finger  is  made  to  over-ride  the  fourth,  lateral 
pressure  causes  pain  usually  of  a  more  acute  character  than  at 
the  other  joints,  because  the  opportunity  for  direct  pressure  is 
more  favorable.^  Finally,  if  firm  pressure  is  made  upon  one  or 
the  other  side  of  the  head  of  the  depressed  metacarpal  bone  of  the 

Fia.  464 


Position  of  the  fingers  corresponding  to  dorsiflexion  of  the  toes,  an  attitude  in 
which  lateral  pressure  causes  pain. 

dorsiflexed  finger  in  the  palm  of  the  hand,  a  jK)int  of  sensitive- 
ness, representing  apparently  the  digital  ner\'e,  can  be  made  out. 
llie  same  experiments  may  be  tried  upon  tlie  foot  with  the  same 
resiih.s,  and  it  would  seen  to  make  clear  the  mechanism  of  the 
[Klin  of  Morton's  neuralgia  and  the  allied  forms  of  discomfort  at 
the  fn)nt  of  the  foot. 

Anterior  inetatarsalgia  is  in  most  instances  the  result  of  weak- 
ness or  (iepression  of  the  anterior  metatarsal  anh  as  a  whole  or  in 
part,  and  the  (juality  of  the  pain  corresjx)ii(ls  fairly  to  the  form 
of  weakness  or  defonnity.  If,  for  example,  the  entire  arch 
is  rigidly  dt^presstNl,  as  in  certain  rheiiniatic  affections,  the 
discoinfort  is  likely  to  be  cause<l,  in  great  degree,  by  the  direct 

1  This  anatomical  peculiarity  is  well  known  to  school-bosn. 
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pressure  of  the  sensitive  depresseil  metatarsophalangeal  joints  on 
the  sole  of  the  shoe;  or,  if  lateral  pressure  is  exerted  as  well,  the 
diseonifort  or  pain  may  be  referrcfl  to  the  metatarsal  arch  in 
geneniL     If  the  metatarsal  arc^h   is   weakened,   depressed,   and 
broadened,  but  not  rigid,  the  disc»orafort  is  often  referred,  as  in 
the  preceding  instance,  to  the  centre  of  the  arch,  and  this  dis- 
comfort is  increased,  in  some  instances,  by  a  painful  callus  repre- 
senting abnormal  pressure  at  this  point.     If  one  of  the  metatarsal 
bones  falls  below  its  fellows,  the  lateral  pressure  of  a  narrow 
shoe  may  cause  neumlgic  pain  at  this  joint,  but  in  many  eases 
in  which  the  anterior  areh  is  depre.ssed  the  patient  makes  but 
little  complaint  of  pain*     In  certain  instances,  more  particularly 
those  of  Morton's  typical  neuralgia,  die  foot  may  appear  to  all 
intents  normal;  in  such  ca^es  it  may  be  inferred  that,  die  sharp 
and  chanicteristic  pain  is  caused  by  pressure  applied  to  the  over- 
riding fifth  metatarsal  lx>ne,  just  as  similar  pain  is  felt  if  the  hand 
IS  suddenly  compre.ssed  while  the  fifth  metacarpal  bone  is  in  the 
same  position.    This  theory  is  the  more  probable  when  one  con- 
siders the  symptoms;   for  example,  the  sensation  of   something 
slipping  or  moving,  tlie  nec^essity  for  the  removal  of  the  shoe  to 
flex  and  extend  the  toes  and  to  compress  the  foot,  apparently 
with  the  instinctive  aim  of  replacing  a  depressed  arch,  or  a  mis- 
placed bone  in  the  arch.     It  would  also  explain  how  the  shoe 
may  be  the  most  direct  of  the  exciting  causes  of  the  deformity, 
in  that  it  compresses  the  forefoot  and  throws  more  weight  upon 
it  by  elevating  the  heel     If  the  arch  is  depressed  or  becomes 
depressed,  or  if  a  bone  in  the  arch  overrides  another,  this  compres- 
sion causes  the  symptoms. 

That  classical  Morton's  neuralgia  is  but  one  expression  of 
weakness  of  the  anterior  arch  of  the  foot  is  illustrated  by  an 
analysis  of  30  ca^es  seen  recently  in  private  practice: 


The  pnin  wa*  rcferr^  to  Lh«  foufth  to©  in 12 

"  '*  **       third  and  foyrllj  toes  in   .      .      .      .      .     4 

**  **  **       0O(!ondt  thinJ.  ikrid  fourth  tovt  in       ,      ,     2 

**  "  *'       third  too  in       »....,      S 

**  "  *'       wBcoiid  and  third  toes  In  .2 

**  "  '         sscond  loe  la    ^      ,      .       ,  .6 

"  "  "       to  «U  the  toee  in     .  .1 

The  nghi  foot  wju  involved  in      .      .      ,      .      .  ,13 

The  loft  ♦'  " 7 

Bolh  feet  were  ftfTected  in»* .,.».8 

Twenty- four  of  the  patients  were  femalee:  four  were  males. 

The  Influence  of  the  Shoe  in  Causing  Disability  and  Pain. — 

In  the  etiology  of  pain  and  diseomfort  about  the  anterior  arch  one 
must  recognize  the  shoe  not  only  as  the  direct  cause  of  the  pain, 
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but  also  as  the  most  important  of  the  predisposing  causes  of 
weakness  of  the  anterior  arch,  of  which  the  pain  is  a  symptom, 
since  it  compresses  the  toes,  lifts  them  off  the  ground  by  its  "  rocker 
sole/*  and  thus,  by  preventing  their  normal  function,  throws 
additional  strain  and  pressure  upon  the  arch.  In  fact,  in  a  veiy 
large  proportion  of  feet  that  are  supposed  to  be  normal  in  appear- 
ance and  functional  ability,  the  toes  are  habitually  dorsiflexed 
in  a  claw-like  attitude,  that  shows  entire  disuse  of  their  function 
both  as  to  support  and  progression.  Women  wear  shoes  with 
narrower  soles  and  higher  heels  than  men,  and  this  seems  the 
most  reasonable  explanation  of  the  fact  that  they  are  more  sub- 
ject to  the  affection. 

The  shoe  also  predisposes  to  habitual  elevation  of  the  fifth 
metatarsal  bone,  because  this  bone  almost  invariably  overfiangs 
the  narrow  sole.  The  fourth  metatarsal  bone  becomes,  therefore, 
the  outer  support  of  the  arch,  and  is  almost  always  found  to  be 
on  a  lower  level  than  the  adjoining  bones.  This  relation,  together 
with  a  laxity  of  muscular  and  ligamentous  support  induced  by 
injury  or  otherwise,  may  account  for  the  location  of  the  pain  at 
this  point  in  the  majority  of  cases.  Although  in  certain  instances 
local  neuritis  may  result  from  repeated  injury,  it  is  a  rather  unusual 
complication.  Nor  is  it  likely  that  the  peculiar  distribution  of  the 
nerves  at  the  fourth  joint  has  any  direct  influence  on  the  location 
of  the  [)ain,  for  the  nen^e  supply  of  all  the  joints  and  all  the 
toes  is  practically  identical. 

Other  Factors  in  the  Etiology. — Besides  the  general  effect  of  the 
shoe,  and  the  influence  of  an  inherited  predisposition  to  the 
affection,  which  seems  evident  in  certain  cases,  or  of  weakness 
or  direct  iiijun'  of  the  anterior  arch,  one  recognizes  among 
the  causes  or  complications  of  anterior  metatarsalgia  weak- 
ness of  the  longitudinal  arch,  which  may  be  combined  with  a 
depression  of  the  anterior  an*h.  Less  often  the  longitudinal 
an*h  may  he  exaggerated  in  depth  and  the  dorsal  flexion  of  the 
foot  may  he  limited  by  a  shortened  tendo  Achillis;  thus  more 
pressure  is  l)n)ught  ujx)n  the  front  of  the  foot.  In  these  cases 
the  pain  ina\  he  increased  by  corns  or  calloused  skin  beneath  the 
depressed  Ixines,  and  in  many  instances  the  discomfort  of  the 
depressed  anh  of  the  onlinarj'  ty()e  is,  in  great  part,  caused  by 
a  sensitive  corn  or  fil)n)ma  at  the  point  of  greatest  depression, 
and  the  patient  may  he  entirely  relieved  by  its  removal.  (See 
rontracted  Foot.} 

Althongh    the    symptoms    of    anterior    metatarsalgia    may    be 
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explained  in  most  instances  by  the  primaiy  effect  of  improper 
shoes,  by  weakness  and  abnormality  of  the  foot  itself,  and  by  the 
local  sensitiveness  of  the  parts  that  are  continually  subjected  to 
strain,  pressure,  and  injuiy,  yet  in  some  instances  the  symptoms 
can  be  accounted  for  only  by  local  neuritis;  in  others  they  are 
aggravated  by  gout  or  rheumatism  or  general  debility,  and,  as 
has  been  mentioned  in  a  large  proportion  of  the  cases,  the  patients 
are  of  a  distinctly  nervous  type. 

It  may  be  stated,  in  conclusion,  that  anterior  metatarsalgia  in 
its  milder  forms  is  a  very  conmion  affection,  and  one  rarely  treats 
a  patient  who  does  not  know  of  other  cases  similar  to  his  own. 

Treatment. — ^The  most  important  local  treatment  is  to  provide 
the  patient  with  a  suitable  shoe.  This  shoe  must  be  of  proper 
shape  with  a  thick  sole,  so  broad  that  no 
lateral  compression  of  the  toes  is  possible, 
with  a  high  arch,  as  suggested  by  Gibney, 
in  order  to  remove  a  part  of  the  pressure 
from  the  heads  of  the  metatarsal  bones, 
and  a  low  heel. 

As  an  immediate  treatment  a  firm  bandage 
about  the  metatarsal  r^qn,  as  suggested  by 
Morton,  may  aid  in  supporting  the  meta- 
tarsal arch,  or,  better,  adhesive  plaster  strap- 
ping may  be  applied  about  the  entire  meta- 
tarsus, with  the  object  of  compressing  the 
foot  somewhat  as  a  tight  glove  compresses 
the  hand.  Beneath  or  slightly  behind  the 
affected  joint  or  the  depressed  arch,  a  pad, 
prefembly  an  oval  piece  of  sole-leather,  about 
one  inch  by  three-cjuarters  of  an  inch  in  size 
and  one-cjuarter  in  thickness,  with  bevelled 
edges,  may  l)e  fixed  to  the  sole  of  the  foot 
with  adliesive  plaster,  so  that  depression  of 
the  arch  or  over-riding  of  the  adjoining 
l)ones  may  l>e  prevented.  ITiis  pad,  sug- 
gested bv  Poulosson  and  Groldthwait,  usually  relieves  the  pain, 
and  wlieii  the  exact  place  has  been  ascertained  it  may  be  fixed 
to  the  sole  of  the  shoe. 

As  a  rule,  however,  a  metal  support  will  be  found  to  be  more 
(•onifortal>le  and  far  more  efficient.  This  may  be  constructed  of 
light  steel  i\\)  gauge)  upon  a  plaster  cast  of  the  sole  of  the  foot, 
of  which  the  natural  depressions,  indicating  the  anterior  and  the 


A  brace  for  anterior  met* 
tarsalgia.  A  indicatee  a 
point  beneath  the  fourth 
metatarsophalangeal  artic- 
ulation, which  is  elevmted 
in  order  to  supp<Nrt  the  d** 
pressed  articulation. 
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lorigit'jdiii^il  ^v^Mt^.f  b^ire  be«n  somewhat  exaggcnied.  The 
mnUTior  extmnitr  r>f  the  bnu:%  b  made  as  wide  as  the  fooCv 
exUTidA  fonraH  ^K^jtlv  htytntA  the  metatarsophalangeal 
lationA,  Hie  brare  Mmes  to  sup|:^jrt  the  anterior  as  wcD  ms 
VjUfpUulinsA  arr-fa.  In  ^-ertain  instances  one  or  more  of 
metatarv/phalangeal  articulations  mav  Ije  sensitire  to 
In  siK'h  r;aAes  the  plate  must  extend  from  the  hcd  to  die 
extremity  r>f  the  .v/le  in  order  to  splint  the  foot  for  a  time.  If 
there  is  slifiii  def#ression  of  the  longitudinal  arch  it  mar  be 
further  ntm^ntfl  hy  raising  the  inner  lx>rder  of  the  hed  and 
Hole  of  the  hh^te;  hut  if  it  is  more  pronounced  a  flat-foot  bnce 
(Tig.  4i>^;  rrjay  Ije  empkn-ed,  whose  anterior  extremity  is  modified 
to  supfjr>rt  the  metatarsal  arcrh,  as  Is  shown  in  Fig.  465.    If,  on  the 
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Kxcrrine  for  the  weakened  metatarsal  arch. 

otIuT  hnnd,  tin*  unh  is  exH^genitcd  and  if  dorsiil  flexion  is  limited^ 
trciilrnrnt  with  the  niin  of  relieving  this  defonnity  will  be  necessary, 
as  de.sfTil><Hl  under  ''contnicted  foot."  When  the  immediate 
symptoms  of  pain  and  Irnal  disronifort  have  been  relieved,  the 
patient  rrmst  endeavor  to  strengthen  the  natural  supports  of  the 
anil  by  pn>p«T  functional  use  of  the  foot,  and  by  regular  exercises 
of  the  nmscles,  more  espwially  by  methodical  forced  flexion 
of  the  toes,  as  this  motion  elevates  the  anterior  metatarsal  arch 
CFig.  MWi).  Massage  of  the  foot  and  forcible  manipulation  of 
th(r  t(Mvs  for  th<*  pur|K)se  of  ovenoming  restriction  of  motion  are 
of  spiH'ial  value. 

If  tlnr  df^pressnl  anterior  anh  is  rigid,  as  in  some  instances, 
its  fh'xibility  imist  be  restore<l  by  manipuhition  or  by  forcible 
cornH'tion  under  ana'sthesia  before  a  brace  can  be  applied.     If 
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the  symptoms  are  very  acute,  and  particularly  if  they  have  fol- 
lowed direct  injury,  the  parts  should  be  placed  at  rest  and  the 
anterior  arch  should  be  elevated  and  supported  by  a  properly 
applied  plaster  bandage. 

In  chronic  and  resistant  cases  or  when  conservative  treatment 
cannot  be  applied,  resection  of  the  neck  and  head  of  the  meta- 
tarsal bone  at  the  seat  of  pain  may  be  performed  as  advocated  by 
Morton.  The  operation  is  veiy  simple.  An  incision  is  made 
over  the  dorsal  surface  of  the  joint,  and  the  bone  is  divided  by 
bone  forceps.  The  toe  is  not,  as  a  rule,  removed,  but  after  the 
operation  it  slowly  recedes  between  the  adjoining  metatarso- 
phalangeal joints,  causing  a  rather  noticeable  deformity.  The 
operation  is,  as  a  rule,  successful,  but  in  the  majority  of  cases  it 
is  unnecessary. 

The  general  condition  of  the  patient  should,  of  course,  receive 
attention,  and  local  applications,  electricity,  and  the  like,  may 
be  of  benefit  in  special  cases. 

A  sensitive  callus  beneath  the  arch  may  require  treatment,  and  in 
certain  cases  its  removal  may  be  the  only  treatment  required  other 
than  an  improved  shoe.  But,  as  a  rule,  the  cause  of  the  callus 
is  habitual  depression  of  one  or  more  of  the  metatarsophalangeal 
articulations,  so  that  cure  can  only  be  assured  by  supporting 
the  arch  and  by  strengthening  its  natural  supports.  If  as  in  cer- 
tain instances  the  depressed  joint  cannot  be  replaced  in  normal 
position  the  head  of  the  metatarsal  bone  must  be  removed. 

Woodniff^  described  a  case  of  what  he  called  ''incomplete  luxa- 
tion of  the  metatarsophalangeal  articulation,"  in  which  the  symp- 
toms, practically  identical  with  those  of  Morton's  neuralgia, 
are  ascribed  to  an  upward  displacement  of  the  proximal  phalanx 
at  the  fourth  metatarsophalangeal  joint. 

It  may  be  stated  in  this  connection  that  in  the  ordinary  forms  of 
metatarsalgia  patients  often  refer  the  pain  and  local  sensitiveness 
to  the  anterior  extremity  of  the  metatarsal  bone  rather  than  to  its 
lateral  aspect.  Persistent  dorsal  flexion  of  the  toes  that  is  so 
commonly  associated  with  depression  of  the  arch  may  strain  the 
capsular  ligament,  and,  subjecting  this  portion  of  the  joint  to 
abnormal  pressure,  may  explain  the  location  of  the  pain.  But 
except  in  extreme  cases  it  can  hardly  be  classed  as  a  sublux- 
ation. 

.'\nother  writer,  Guthrie,*  described  a  case  in  which  intense 

1  New  York  Medieal  lUeord,  January  18,  1887. 
>  Lancet.  MarDh  10.  1802. 
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pain  followed  overextension  of  the  third  phalanx  upon  the  second. 
Such  cases  are  extremely  uncommon,  and  need  only  be  mentioned. 

Achillobursitis. 

Synonyms.  —  AchiUodynia,     achillobursitis     anterior,     retro- 
calcaneobursitis. 

Under  the  title  of  AchiUodynia,  Albert,^  in  1893,  called  par- 
ticular attention  to  an  affection  characterized  by  pain  and  sen- 
sitiveness about  the  insertion  of  the  tendo  Achillis,  symptoms 
usually  caused  by  irritation  or  inflammation  of  the  small  bursa 
lying  between  the  insertion  of  the  tendon  and  the  bone  (Fig.  467). 
Etiology. — In  the  acute  cases  the  cause  of  the  bursitis  often 
appears  to  be  a  strain  of  the  tendon  or  direct  injuiy,  as  the  symp- 
toms appear  immediately  after  running  or  jumping  or  after  a 
fall,  sometimes  after  a  long  walk  or  bicycle  ride. 

In  the  subacute  cases  the  symptoms  may  begin  almost  imper- 
ceptibly, so  that  it  may  be  impossible  to  assign  a  direct  cause 
other  than  the  pressure  of  the  shoe,  aggra- 
Fio.  467  vated,  it  may  be,  by  an  exostosis  of  the  os 

calcis  beneath  the  insertion  of  the  tendon 
or  by  concretions  within  the  bursa.  In 
many  instances  rheumatism,  gout,  gonor- 
rhoea, or  one  of  the  infectious  diseases 
appear  to  be  ass(K'iated,  directly  or  in- 
directly, with  the  onset  of  the  symptoms, 
or  the  bursa  may  be  secondarily  involved 
in  tuberculous  disease  of  the  os  calcis. 

Symptoms. — In    a    typical  case  pain  is 
felt  in  the  back  of  the  heel  at  the  insertion 
®l*^n  ^^^*^u  ^^^  ^1""^"     of  the  tendon;  the  pain  is  increased  by  use 

AouilliM  and  the  oh  calcii*.  '  *  •' 

of  the  foot,  and  particularly  by  the  attitudes 
in  which  the  strain  on  the  part  is  increased,  as,  for  example,  in 
desc^ending  stairs.  There  is  also  sensitiveness  to  pressure  about 
the  back  of  the  hed  on  either  side  of  the  insertion  of  the  tendon. 
In  most  cases  a  slight  swelling,  often  more  prominent  on  the  inner 
than  the  outer  side  of  the  tendon » indicates  the  situation  of  the  bursa. 
In  the  chn)nic  cases  the  enlargement  of  the  bursa  is  veiy 
noticeable,  and,  in  addition,  the  entire  j>(>steri<)r  asjKMt  of  the  heel 
often  appears  to  be  thickened.  This  is  due  pn)bably  to  the 
secondar}'  irritation  alK)Ut  the  fil)n)us  expansion  of  the  tendon 

I  Wioncr  med.  Pre^se,  January^S.  1893. 
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and  the  adjoining  periosteum.  In  many  cases  the  symptoms  are 
pronounced ;  pain  is  often  felt  in  the  bottom  of  the  heel  or  it  radiates 
up  the  back  of  the  leg.  The  patient,  unable  to  use  the  power 
of  the  calf  muscle,  everts  the  foot  in  walking,  thus  subjecting 
the  arch  to  overstrain,  so  that  the  symptoms  of  the  weak  foot 
are  often  added  to  those  of  the  original  trouble.  Not  infre- 
quently, however,  the  two  affections  may  be  associated  from  the 
beginning  in  one  or  the  other  foot.  The  patient  complains  much 
of  stiffness  and  weakness  at  the  ankle  and  subastragaloid  joints. 
In  acute  cases,  or  in  acute  exacerbations,  there  is  usually  burn- 
ing and  throbbing  pain  characteristic  of  inflammation,  but  in  the 
subacute  form  the  pain  is  sli^t,  and  is  troublesome  only  after 
overexertion. 

Pathology. — ^The  pathological  changes  do  not  differ  from  those 
found  in  and  about  other  bursae  under  similar  conditions.  In 
the  mild  cases  the  lining  membrane  is  simply  congested,  and  the 
cavity  contains  serous  fluid.  In  the  chronic  cases  the  walls  are 
much  thickened,^  the  lining  membrane  is  fringed  and  redupli- 
cated; the  contents  are  semisolid,  and  sometimes  calcareous 
masses  are  present.  Similar  changes  are  found,  however,  in  the 
bursae  of  apparently  normal  subjects,  so  that  the  condition  of  the 
bursa  may  not  always  correspond  to  the  character  of  the  symp- 
toms. Suppuration  of  the  sac  occasionally  occurs,  and  it  may  be 
the  seat  of  tuberculous  or  syphilitic  disease.  In  cases  of  long 
standing  the  parts  adjoining  the  bursa,  the  expansion  of  the 
tendon,  and  the  periosteum  become  thickened,  so  that  the  bone 
appears  to  be  increased  in  breadth  and  may  actually  become  so. 

Treatment. — ^^^len  once  established  the  affection  is  usually 
of  a  ven-  chronic  nature,  as  is  explained  by  the  strain  to  which 
the  sensitive  part  is  subjected  by  the  use  of  the  foot.  It  is,  there- 
fore, important  to  apply  efficient  treatment  at  the  beginning  of 
the  affection  if  an  opportunity  is  afforded.  Efficient  treatment 
implies  absolute  rest,  and  in  all  cases  of  any  severity,  particularly 
those  of  acute  onset,  a  well-fitting  plaster  bandage  should  be 
applied  to  hold  the  foot  slightly  inverted  and  at  a  ri^t  angle  to 
the  leg.  This  should  be  worn  until  all  symptoms  have  subsided. 
In  ven-  mild  cases,  following  immediately  on  a  strain  or  overuse, 
simple  rest  with  the  application  of  heat,  massage,  and  pressure 
may  he  efficient.  And  in  the  subacute  cases  the  symptoms  may 
Ih?  relievnl  Uy  the  application  of  a  long,  broad  band  of  adhesive 
plasier,  from  the  toes  over  the  back  of  the  heel  to  the  upper 

1  HOMler.  Dout.  Zeit.  f.  Chir..  Bd.  Uii..  H.  1  wid  3. 
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third  of  the  calf,  the  foot  being  slightly  plantar  flexed.  This  is 
firmly  fixed  by  narrow  strips  of  plaster  about  the  metatarsus, 
the  heel,  and  the  calf.  By  this  means  pressure  is  exerted  upon 
the  bursa,  and  much  of  the  strain  is  removed  from  the  tendon. 

In  persistent  cases  a  brace  may  be  used  with  advantage  for 
the  purpose  of  preventing  strain  upon  the  tendon.  Two  lateral 
uprights  with  a  calf  band  and  padded  strap  that  crosses  the  upper 
third  of  the  leg  are  attached  to  the  shoe,  provided  with  a  stop 
joint  at  the  ankle  as  used  in  the  treatment  of  paralytic  calcaneus  to 
prevent  dorsal  flexion.  (See  Talipes.)  As  the  patient  is  usually 
sensitive  to  jar,  the  heel  of  the  shoe  should  be  replaced  by  one 
of  thick  rubber.  In  connection  with  the  brace  the  stimulation 
of  the  cautery  and  the  pressure  of  the  adhesive  plaster  strapping 
seem  to  hasten  the  absorption  of  the  effusion  in  and  about  the 
bursa.  If  weakness  or  depression  of  the  arch  is  present,  as  a 
result  of  the  disability  or  combined  with  it,  a  foot-plate  should 
be  applied,  and  general  affections,  with  which  the  disability  is 
sometimes  associated,  should,  of  course,  receive  attention. 

Operative  Treatment. — In  persistent  cases,  in  which  the  symp- 
toms are  not  relieved  by  treatment,  the  enlarged  bursa  should  be 
removed  by  an  incision  on  the  inner  side  of  the  tendon,  as  the 
swelling  is  usually  most  prominent  here.  A  plaster  bandage  is 
then  applied  and  is  continued  until  the  symptoms  have  subsided. 
If  the  case  is  a  chronic  one,  it  may  be  advisable  to  divide  the 
tendo  Achillis  in  order  to  completely  remove  for  a  time  the  strain 
upon  the  sensitive  part.  A  brace  of  the  character  already  de- 
scribed may  be  used  with  advantage  for  a  time  after  the  plaster 
support  has  been  removed.  Operative  treatment  is,  of  course, 
indicated  in  acute  suppurative  inflammation,  in  tuberculous  dis- 
ease, or  if  an  exostosis  beneath  the  bursa  or  concretions  within 
the  sac  are  present,  as  shown  by  an  ar-ray  negative. 

Achillobursitis  Posterior. 


i  Tenderness,  pain,  and  swelling  at  the  back  of  the  heel  may 

!  be  due  to  inflammation  of  the  small  superficial  bursa  that  lies 

j  between   the  tendon  and  the  skin.     The  cause  is  usually  injury 

j !    I  i  or  the  pressure  of  the  shoe.     The  symptoms  resemble  somewhat 

those  of  achillobursitis  anterior,  but  the  swelling  is  more  super- 
ficial, and  the  pain  is  caused  by  direct  pressure  rather  than  by 
tension  on  the  tendo  Achillis.  In  the  ordinarj-  case  removal  of 
the  pressure  will  at  once  relieve  the  symptoms,  but  if  the  discom- 

t)' 
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fort  is  considerable  a  plaster  bandage  may  be  worn  for  a  week  or 
more. 

Sensitive  points  at  the  back  of  the  heel  are  usually  caused  by 
the  pressure  of  the  shoe.  In  rare  instances  prominent  points  or 
exostoses  of  the  os  calcis  are  present,  that  may  require  special 
protection  or  removal. 

Strain  of  the  Tendo  Achillis. 

Not  infrequently,  and  usually  as  the  result  of  strain  or  overuse 
of  the  foot,  patients  complain  of  symptoms  similar  to  those  of 
achillobursitis,  but  on  examination  one  finds  that  the  pain  and 
sensitiveness  are  referred  to  the  tendon  itself.  There  is  no  swell- 
ing at  its  insertion,  or  pain  on  lateral  pressure  on  the  os  calcis. 
The  sensitive  area  may  be  as  high  up  as  the  junction  of  the 
tendon  with  the  muscle,  and,  again,  the  midpoint  of  the  tendon 
seems  most  painful. 

The  cause  in  some  cases  may  be  a  direct  strain  of  the  tendon 
or  of  the  muscular  fibres  near  its  origin,  or  inflammation  of  its 
fibrous  covering  due  probably  to  the  same  cause.  The  treatment 
is  similar  to  that  of  the  milder  type  of  achillobursitis,  by  the 
adhesive  plaster  strapping,  by  rest,  and,  later,  by  massage. 
Recovery  is  usually  rapid. 

Painful  Heel— Oalcaneobursitis. 

Pain  referred  to  the  bottom  of  the  heel  and  sensitiveness  to 
pressure  on  standing  are  common  symptoms  of  the  weak  or  flat- 
foot.  Pain  at  this  point  may  be  one  of  the  sj-mptoms  of  achillo- 
bursitis also.  In  rare  instances  the  painful  point  is  clearly 
localized,  and  is  confined  to  a  small  area  in  the  neighborhood  of 
the  inner  tuberosity  of  the  os  calcis.  The  cause  of  the  symptoms 
in  such  cases  may  be  an  inflamed  bursa  King  between  the  perios- 
teum and  the  fatty  tissue  of  the  heel.  Such  bursae  may  contain 
hanl  substances  or  even  a  fasciculated  neuroma.^ 

Similar  symptoms  may  be  induced  by  exostoses.  Several  of 
tliese  cases  have  been  reported  recently  by  Baer,*  in  which  the 
exostoses  followed  gonorrhoea,  apparently  beginning  in  the 
musculo  periosteal  attachment  of  the  flexor  brevis  digitorum. 

More  general  \M\n  and  sensitiveness  referred  to  the  heel  are  often 

'  Hrouftteif  ei  lierthier,  Revue  de  Chir..  August.  1805. 
'  Surgery.  Gynecology,  and  Obetetiics,  July  2.  1000. 
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the  result  of  direct  pressure  and  bruising  of  the  tissues  incidental 
to  overuse  of  the  feet. 

Treatment. — ^Treatment  must  be  directed  to  the  condition  of 
which  the  pain  is  a  symptom,  and,  as  has  been  stated,  it  is  most 
often  one  of  the  symptoms  of  the  weak  or  broken-down  arch. 
If  the  sensitive  point  is  localized,  and  if  the  pain  is  increased  by 
jars,  a  thick  rubber  heel  combined  with  an  inner  sole,  so  cut  out 
as  to  remove  the  direct  pressure  on  the  sensitive  point,  will  often 
relieve  the  symptoms.  In  persistent  cases,  in  which  the  sensitive 
point  is  distinctly  localized,  operative  intervention  for  the  removal 
of  the  bursa  or  exostoses  is  indicated. 

Sensitiveness  due  to  direct  contusion,  or  bruising  of  the  tissues 
caused  by  overuse,  must  be  treated  by  rest  and  by  change  of 
occupation,  unless  reduction  of  the  body  weight  or  improve- 
ment in  attitudes  and  local  support  relieve  the  symptoms. 

Plantar  Neuralgia. 

Ssmonym.— Plantalgia. 

Pain  referred  to  the  sole  of  the  foot  and  sensitiveness  to  pressure 
on  the  plantar  fascia  are  usually  symptomatic  of  the  contracted 
foot  (cavus);  less  often  such  symptoms  accompany  the  weak  or 
broken-down  arch. 

Pain,  tenderness,  and  thickening  of  the  fascia  sometimes  follow 
injuiy  (rupture  of  the  fascia),^  and  a  similar  condition  has  been 
described  by  Franke  as  one  of  the  sequelae  of  influenza.^  It 
may  be  present,  also,  in  the  patients  who  suffer  from  gout  or 
rheumatism. 

Treatment. — Pain  in  the  sole  of  the  foot,  symptomatic  of  the 
contracted  or  of  the  weak  foot,  may  be  relieved  by  the  treatment 
of  the  conditions  of  which  it  is  a  symptom.  In  the  rare  instances 
in  which  the  fascia  is  itself  injured  or  diseased,  local  rest,  as 
\  afforded  by  the  plaster  bandage,  is  indicated   until  the  acute 

'  I  symptoms  have  subsided. 


i;:i 


Erythromelalgia. 

Weir  MitchelP  has  described  a  series  of  cases  characterized  by 
attacks  of  heat,  redness,  pain,  and  often  swelling,  most  marked 

»  Lederhose,  Verhand.  der  Deut.  G.  f.  Chir.,  XXIII.  Kong.,  1894. 

'^  Archiv  f.  klin.  Chir.,  1895.  Bd.  xlix. 

'  American  Journal  of  the  Medical  Sciences,  1878.  vol.  Ixxvi. 
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about  the  soles  of  the  feet.  Of  27  cases  all  but  2  were  in  women, 
many  of  whom  were  of  a  nervous  or  neurasthenic  type.  The 
affection  appears  to  be  a  form  of  vasomotor  disturbance.  Disturb- 
ances of  the  circulation  and  burning  pain  in  the  soles  of  the  feet 
are  common  symptoms  of  the  weak  foot  and  of  allied  affections, 
but  in  such  cases  there  is  not  the  flushing  and  swelling  character- 
istic of  erythromelalgia.  In  this  affection  the  circulatoiy  disturb- 
ances are  not,  as  a  rule,  confined  to  the  feet,  but  are  seen  in  the 
legs  and  even  in  the  upper  extremities.^  It  deserves  mention  as 
a  possible  explanation  of  symptoms  in  obscure  cases.' 

Dysbasia  Angio  Sclerotica:'  Intermittent  Limp. 

The  title  indicates  a  sclerotic  change  in  the  bloodvessels  by 
which  the  nutrition  of  the  foot  is  impaired.  The  symptoms  are 
discomfort  in  the  feet  and  legs.  The  patient,  comfortable  when 
at  rest,  after  walking  may  begin  to  limp,  or  on  standing  to  suffer 
from  stiffness,  numbness,  and  pain.  On  examination  one  often 
notes  that  the  feet  are  cyanotic  or  of  a  dark-red  color,  and  that 
the  circulation  is  impaired.  In  more  advanced  cases  the  sclerotic 
changes  in  the  arteries  are  apparent  on  palpation  and  this  may  be 
demonstrated  in  certain  instances  by  a;-ray  pictures.  Reynaud's 
disease  represents  a  more  advanced  type  of  the  affection.  It  is 
described  because  it  is  often  mistaken  for  the  symptoms  of 
flat-foot.  In  my  own  experience  the  patients  have  been  adult 
male  Jews. 

The  treatment  aside  from  massage  and  the  like  is  to  adapt 
the  activity  of  the  patient  to  his  blood  supply. 

Hallux  Bigidus. 

Synonyms. — Hallux  flexus,  painful  great  toe. 

Hallux  rigidus  is  a  painful  affection  of  the  great  toe-joint, 
characterized  by  restriction  of  motion,  particularly  of  the  range 
of  dorsal  flexion.  In  advanced  cases  the  first  phalanx  may  be 
slightly  plantar  flexed,  together  with  its  metatarsal  bone;  hence 
the  name  hallux  flexus,  applied  by  Davies-Colley,  who  first  de- 
scribed the  affection. 

The  restriction  of  motion  may  be  complete,  as  implied  by  the 
term  rigidus;  the  joint  appears  unduly  prominent  or  enlarged, 

1  Kahane.  Klin,  therap.  Woohen..  May  20,  1900. 

*  Prentiss,  Transactions  of  the  ABSooiation  of  American  Physicians,  1897,  vol.  zii.  p.  803. 

*  Erb.  MOnoh.  med.  Wocb..  1904,  No.  2. 
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usually  slightly  congested,  and   pressure  or  forced  movemeDt 
causes  pain. 

The  sjTnptoms  of  which  the  patient  complains  are  a  burning 
or  throbbing  pain  in  the  joint,  increased  by  standing,  and  partic- 
ularly by  walking,  because  of  the  enforced  movement  of  the 
stiff  and  painful  articulation.  Inhere  are  many  cases  in  which 
there  is  no  actual  deformity  of  the  joint  or  other  noticeable  change; 
the  restriction  of  motion  is  much  less,  and  the  sj-mptoms  are  corre- 
spondingly slight. 

Etiology. — ^Typical  hallux  rigidus  is  most  common  in  adoles- 
cence, and  it  is  verj'  often  associated  vnih  the  weak  or  broken- 
down  foot.  In  such  cases  the  toe  is  forced 
into  the  narrow  part  of  the  shoe,  and  is  thus 
subjected  to  lateral  and  to  longitudinal  pressure, 
as  well  as  to  the  additional  strain  that  the  atti- 
tude, characteristic  of  the  weak  foot,  throws  upon 
it.  In  some  cases  the  habitual  plantar  flexion  of 
the  toe  may  be  the  result  of  an  instinctive  effort 
to  support  the  weak  arch  (hammer-toe  flat-foot — 
Nicoladoni).  In  other  instances  hallux  rigidus 
is  caused  directly  by  traumatism,  as  by  stubbing 
the  toe,  by  kicking  a  hard  object,  or  by  other 
fonn  of  strain  or  injur}',  llie  affection  appears 
to  be,  prinuirily,  ii  fonn  of  i)eriarthritis,  caused 
by  injurj'  or  pressure.  The  restriction  of  motion 
is  in  part  due  to  muscular  spasm,  and  in  part 
to  the  irritative  and  accommodative  changes  in 
the  ligaments  and  tendons.  In  more  advanced  cases  changes  in  the 
cartilage  and  shaj)e  of  the  articulating  surfaces,  due  to  disuse  of 
function  and  to  pressure  and  friction,  may  he  present. 

Treatment. — If  tlic  rigid  and  painful  joint  is  not  associated 
with  a  weak  anh,  it  may  be  relieved  by  providing  the  patient 
with  a  projKT  shoe  which  exerts  no  pressure  on  the  sensitive  part. 
Motion  of  the  joint  may  he  lessened  by  increasing  the  thickness 
of  the  sole,  or,  if  ntncssary,  it  may  be  entirely  restricted  by  the 
insertion  of  a  brace  of  tcmpcreil  steel  between  the  two  layers  of 
the  sole,  as  shown  in  the  diagram.  If,  as  in  some  instances,  the 
flexe<l  an<l  painful  toe  is  associated  with  rigid  fiat-foot,  both 
<leforinitics  may  be  oven-orrtMtcd,  uihKt  ana'sthesia,  and  retained 
in  pn>per  jH)sitioii  by  a  piaster- bandage,  as  a  prcli mi narj' treatment. 
If  tlic  milder  type  of  painful  joint  is  associated  with  the  ordi- 
nar\'  weak  foot,  the  treatment  of  the  latter  con<lition  will  usually 


The  dotted  outline 
showB  the  shape  of 
the  Bteel  nplint  that 
may  be  inserteil  in 
the  sole  of  the  shoe 
for  hallux  ri^iduM. 
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relieve  the  symptoms.  In  this  class,  particularly  among  the 
poorer  patients,  the  shoe  may  be  raised  on  the  inner  side  and 
the  sole  stiffened  by  means  of  the  wedge-shaped  sole,  as  already 
described  in  the  treatment  of  the  weak  and  flat-foot.  If  painful 
motion  is  restricted,  and  if  the  exciting  causes  of  the  disability 
are  removed »  relief  of  the  symptoms  is  usually  immediate*  In 
the  chronic  cases*  in  which  the  pathological  changes  are  more 
advanced,  excision  of  the  joint  may  be  necessary* 

Painful  Oreat  Toe-joiiit  in  Older  Subjects. 

A  similar  couditicm  of  tlie  joint  is  sometime*>  found  in  older 
subjects^     In   many  instances  the  foot    is  well-forme<l»  and  the 

Fio.   460 


HftUtix  rictdivu  Budi  flut-fiiot.  ^howrnff  lti«  (MJ^i^tcfit  flexion  of  the  um  ua  the 
meiftt&raal  boi>»< 

restriction  of  motion  in  the  joint  is  ven*  slight;  yet  forced  dorsal 
flexion  causes  pain,  and  long  standing  or  walking  induces  dis* 
comfort,  particularly  a  dull  ache  in  the  joint  and  sharp  neuralgic 
pain  referre<l  to  the  terminal  phalanx.  In  some  cases  the  onset 
of  the  symptoms  may  be  ascrilnxl  to  a  long  walk  or  "mountain 
climb/*  in  othem  to  wearing  tight  shoes,  and  in  some  instances 
no  definite  cause  can  be  assignee!  by  the  patient.  In  cases  of 
this  type  the  symptoms  are  often  supposed  to  be  evidences  of 
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gtmt  or  riiettmatisni  and  in  c^tain  instances  Acre  0  a  cfistinet 
bjpeftroptiic  change  cofresponcfixig  to  Uebervlcn's  nodes  on  die 
fingifs*  Abliou^  in  cettain  instances  the  cUstomSort  majr  be 
aggravated  bjraconstitutioaal  diseasetStill  no  refief  can  be  obtained 
bf  medication  unless  it  is  combined  wttk  the  local  trpatmffit 
that  has  been  described  in  the  pieceding  section*  The  idief 
afloffded  bj  such  treatment  alone  pvfires,  in  manj  instances^  that 
the  affection  is  puiefr  local  in  its  character  (Fig.  469). 

As  has  been  mentioned,  pain  referred  to  this  joint  is  a  commoil 
symptom  of  the  meak  foot  and  of  the  contracted  foot  as  well.  U 
is  abo  caused  by  simple  pressure  on  the  joint,  and  br  the  use  of 
improper  shoes  which  "force  the  toes  into  the  abducted  pciaition. 

WWOm  4711 


i  VftRtft,! 


I  vilbout  inrvrdoa^m  tarm  ct  pigtoa  m^ 


In  rare  instances  pain  directly  beneath  the  great  toe  and  sensi* 
tiveness  to  pressure  about  the  sesamoid  bones  seem  to  indicate  an 
inflammation  of  the  tendon  sheatli  or  local  periarthritis.  If  die 
discomfort  is  persistent  the  sesamoid  bones  may  lie  removed.  As 
a  rule,  such  symptoms  occur  only  in  c*ombination  with  pain  or 
deformity  of  the  gi^eat  toe-joint.  If  the  joint  is  di.^>rganixcd 
from  arthritis,  excision  mav  be  advisable. 


Hallux  Varus. 

Adduction  of  the  great  toe  is  not  infrccjuent  in  infancy,  and  it  may 
be  associated  wiOi  a  slight  degree  of  varus  deformity  (Fig.  470). 
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The  pe<:'yliarity  attracts  the  mother's  attention  because  of  the 
ilifficulty  of  dniwing  on  the  socks.  In  many  instances  the  muscles 
seem  abnormally  develop^],  ami  the  toe  appears  to  be  somewhat 
prehensile  in  its  movements. 

Treatment, — The  abnormal  mobility  may  be  checked  by  en- 
closing the  toes  with  a  narrow  strip  of  adhesive  plaster;  in  any 
event,  the  ordinarj'  shoe  may  be  de- 
pended ni^on  to  correct  any  residual 
deformity  of  this  character*  If  the 
ad  ducted  toe  is  comliined  with  varvis, 
it  represents  a  slight  degree  of  club- 
foot that  must  be  corrected  in  the 
ordinan*  marmer.     (See  Talipes.) 


Pigeon4oe> 


Congenital  hallux  varus  forms  one 
variety  of  what  is  known  as  pigeon-toe 

or  the  habitual  turning  in  of  the  feet 
in  w^alking.  The  inward  mtation  may 
be  due  also  to  bow-legs,  or  it  may  be 
an  effect  of  congenital  talipes  that 
persists  after  the  cure  of  the  defor- 
mity, or  of  the  exceptional  variety  of 
coxa  vara  in  which  the  depresses  I 
necks  of  the  femom  are  tunicil  for- 
wanK  In  most  instances  pigeon-toe 
in  childhood  is  sj7iiptomatIc  of  weak- 
ness either  of  the  arch  of  the  foot  or 
of  the  knees  ( gen u  va  Igum ) .  In  such 
cases  it  is  a  conservative  effort  of 
nature  that  ser\^es  to  check  further 
deformity,  and  it  needs  no  treatment 
other  than  that  which  may  be  applies] 
to  the  weakness  of  which  it  is  a 
symptom. 

In  the  exceptional  cases,  in  which 
the  posture  is  not  symptomatic  of 
weakness  or  tlie  effect  of  deformity,  the  sole  of  the  shoe  may 
be  raised  slightly  on  the  outer  border.  This  will  correct  the 
attitude  in  the  milder  type,  if  combined  with  instruction  and 
training.     In  rare  instances  the  in-toeing  seems  to  be  caused  by 


An  Appliance  comtructed  of  leal  her 
b«iidB  and  elastic  webbing  for  the 
correction  of  in-u>«ini;.  Name  of  the 
inventor  iinknoviTi. 
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limitation  of  the  range  of  outward  rotation  at  the  hip-joints,  a 
restriction  that  must  be  overcome  bj  svstematie  stretching  of 
the  contracted  parts.  In  these  and  in  the  more  obstinate  cases 
of  the  simple  type  apparatus  may  be  applied,  similar  to  that 
used  in  the  after-treatment  of  congenital  club-foot,  to  hold  the 
feet  in  the  proper  attitude  (Iig.  471).  It  must  be  borne  in  mind 
that  the  proper  attitude  of  the  feet  is  one  of  paralldism  not  of 
outward  rotation,  and  that  sli^t  pigeon-toe  wiQ,  as  a  rule,  correct 
itself  as  the  child  grows  older. 

Metatanoa  Yanu. 

This  is  a  deformity  in  which  the  metatarsus  is  adducted  on 
the  tarsal  bones.  It  may  be  congenital  as  an  accompaniment  of 
talipes  varus,  it  may  be  a  compensatory  effect  of  \'algus  deformity 
or  knock-knee.  Varus  deformity  of  the  first  metatarsal  bone  is  a 
constant  accompaniment  of  hallux  valgus. 

Hattox  Valgus. 

HaQux  valgus  is  a  deformity  in  which  the  great  toe  is  turned 
outward  to  an  exaggerated  degree.  Outward  de\iation  of  the  toe 
is  so  common,  owing  to  the  use  of  improper  shoes,  that  it  is  not 
recognized  as  a  deformity,  at  least  from  the  popular  standpoint, 
unless  the  joint  appears  to  be  much  "enlarged,"  forming  a  so-called 
bunion. 

Hallux  valgus  is  practically  a  partial  dislocation  of  the  [^alanx 
upon  the  metatarsal  bone.  In  well-marked  cases  the  metatarsal 
bone  is  adducted  or  turned  in  wan! ,  so  that  an  abnormal  interval 
separates  its  head  from  its  fellows,  while  the  phalanx  is  displaced 
outward  anfl  articulates  only  ^ith  the  outer  condyle.  The  angle 
thus  formed,  or,  more  properly,  the  inner  condyle  of  the  adducted 
metatarsal  hone»  makes  the  prominent  or  "outgro^Ti"  joint  (Fig. 
4S1;.  This  projects  sharply  beneath  the  skin,  and  is  exposed  to 
injur}'  and  to  the  pressure  of  the  shoe;  thus  a  bursa  develops 
Ijeneath  the  skin,  while  a  com  or  callus  forms  on  its  superficial 
surface.  'Ilie  pn>jecting  lx)ne,  covered  by  the  irritatetl  bursa  and 
the  thickenc<l  >kin,  makes  up  the  bunion. 

In  many  instances  the  other  toes  are  displaced  outward,  in 
the  (lirc<tion  c(»rrcs|K)n(linp  to  that  of  the  great  toe,  or  this  may 
be  rotated  c>n  its  lon^  axis  and  lie  al)Ove  or  beneath  its  fellows. 

Pathology.- The  pathological  changes  are  such  as  usuaQy 
follow  deformity,  disuse  of  function,  and  injuiy.     The  cartilage 
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on  the  exposed  condyle  atrophies,  the  sesamoid  bones,  together 
with  the  tendon,  are  displaced  outward,  the  tissues  on  the  outer 
side  undergo  accommodative  shortening,  while  those  on  the  inner 
side  are  correspondingly  lengthened  and  attenuated.  The  surface 
of  the  bone  beneath  the  irritated  periosteum  is  often  roughened 
and  irregular,  and  exostoses  may  form  about  the  condyle,  and 
thus  aggravate  the  effects  of  the  lateral  pressure. 

Etiology. — ^The  deformity  is  the  direct  effect  of  shoes  that  are 
too  narrow  and  of  improper  shape,  and  in  some  instances  too 
short  for  the  foot,  so  that  the  great  toe  is  subjected  to  lateral 
and  longitudinal  pressure.  The  deforming  effect  of  the  shoe  is 
increased  if  the  arch  is  weak,  so  that  the  toe  is  forced  forward 
into  the  narrower  part  of  the  shoe  when  the  foot  is  in  use.  The 
deformity  may  be  increased  by  injury  or  by  the  changes  that 
follow  gout,  rheumatism,  rheumatoid  arthritis  and  the  like,  and 
in  rare  instances  the  distortion  may  be  the  direct  result  of  such 
diseases;  but  all  other  factors  are  of  slight  importance  when 
compared  to  the  deforming  influence  of  the  ordinary  shoe.  The 
deformity  begins  at  a  very  early  age;  it  advances  more  rapidly 
during  adolescence,  but  the  symptoms  do  not  often  become 
troublesome  until  later  years.  Both  toes  are  affected,  as  a  rule, 
although  the  deformity  and  its  accompanying  symptoms  are 
usually  more  market!  on  one  side. 

Symptoms. — As  has  been  stated,  the  slighter  grades  of  defor- 
mity are  not  recognized  as  such,  and  it  is  usually  because  of 
the  pain  (hie  to  the  irritated  com  or  bursa,  and  incidentaQy 
because  of  the  outgrown  joint,  that  the  patients  apply  for 
treatment. 

Treatment. — The  sj-mptoms  in  the  ordinary  cases  may  be 
relieved  by  pro\'iding  a  proper  shoe,  by  which  pressure  on  the 
joint  is  completely  removal  (Figs.^  447  and  478).  The  sole 
should  be  stn)ng,  and  it  should  be  slightly  thicker  along  the  inner 
side,  so  that  the  sensitive  joint  may  be  inclined  away  from  the 
upper  leather.  In  cases  in  which  the  deformity  is  not  far  advanced 
the  use  of  a  suitable  shoe  that  allows  space  for  an  improved  position 
of  the  great  tne,  combined  with  methodical  manual  correction 
of  the  deformity  and  exercise  of  the  disused  muscles  while  the 
too  is  guided  in  the  proper  directions  by  the  fingers,  will  relieve 
the  symptoms  pn)iiiptly  and  practically  cure  the  deformity.  If 
the  longitudinal  or  the  metatarsal  arches  are  depressed  they  should 
l)C  pn)perly  supported  (Figs.  443  and  465). 

Sevcnd  fonns  of  correcting  braces  have  been  devised,  to  be 
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worn  during  the  day,  a  digitated  stocking  and  special  shoe  being, 
of  course,  necessary. 

A  simple  device  for  holding  the  toe  in  an  improved  position 
is  the  Holden  toe-post,  recommended  by  Walsham  and  Hughes. 
This  is  a  thin  piece  of  metal  so  fixed  in  the  front  and  inner  side 
of  the  sole  of  the  shoe  that  it  separates  the  first  and  second  toes 
from  one  another  and  holds  the  former  in  an  improved  position. 
It,  of  course,  necessitates  a  special  shoe  and  a  special  shoemaker 
to  fit  it  in  its  proper  place. 

Sampson^  makes  the  toe-post  of  tin  and  places  it  in  a  card- 
board inner  sole,  as  illustrated  in  the  diagrams  (Figs.  472  to  476). 

The  use  of  a  splint  at  night  is  also  of  some  service.  For  this 
purpose  a  piece  of  celluloid  about  one-eighth  inch  in  thickness,  one 
inch  in  width,  and  about  six  inches  in  length  may  be  used.  This, 
having  been  moulded  to  the  proper  contour  by  placing  it  in  hot 
water,  is  secured  by  tapes  to  the  inner  side  of  the  toe  and  foot. 

It  may  be  stated  that  in  the  class  of  cases  that  can  be  success- 
fully treated  by  mechanical  correction  few  patients  will  be  found 
who  are  sufficiently  interested  in  the  cure  of  the  deformity  to 
submit  to  the  slight  discomfort  that  the  wearing  of  even  a 
carefully  adjusted  brace  entails. 

Operative  Treatment. — In  cases  in  which  the  deformity  is  of 
long  standing,  and  in  which  the  projecting  condyle  or  the  exostoses 
make  protection  of  the  sensitive  joint  difficult,  an  operation  is 
indicated.  The  primarj^  object  of  the  operation  is  to  remove 
the  projecting  bone.  This  may  be  accomplished  by  a  slightly 
curved  incision  about  the  inner  aspect  of  the  condyle,  the  centre 
being  below  the  joint,  so  that  the  scar  will  not  be  subjected  to 
pressure.  The  flap  of  skin  is  raised,  the  periosteum  and  part  of 
the  capsule  are  lifted  from  the  bone,  and  the  projecting  bone  is 
removed  with  a  chisel,  so  ^that  the  surface  is  made  perfectly 
smooth.  Contracted  tissues  that  resist  a  corrected  position  of 
the  toe  are  stretched  or  di\ided,  and  the  wound  ha\ing  been 
closed  with  sutures  a  plaster  bandage  is  applied  about  the  foot 
and  toe.  This  may  be  woni  with  advantage  for  several  weeks. 
The  after-treatment  consists  in  tlie  use  of  a  proper  slioe  and  daily 
manual  adduction  of  the  toe,  in  order  to  retain  the  improved 
position. 

Cuneiform  osteotomy  of  the  metatarsal  bone  is  an  effective 
operation  if  tlie  base  of  the  wedge  includes  the  projecting  bone. 

>  Johns  Hopkins  Bulletin,  January.  1002. 
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Resection  of  the  head  of  the  metatarsal  bone  is  the  most  effective 
operation  if  the  defonnity  is  extreme. 
As  has  been  stated  hallux  valgus  is  often  combined  with  the 
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Making  the  pattern  for  a  toe-post.  A  heavy  piece  of  paper  folded  onoe  along  the  line  A  0, 
A  D  E  and  B  C  F  are  cut  away,  leaving  the  tongue  A  DC  B.  AD  should  equal  the  depth 
of  the  shoe  at  that  point,  and  A  B  should  be  as  wide  as  the  length  of  the  slit  in  the  card- 
board inner  sole.  The  tongue  is  inserted  in  the  slit,  and  the  bases  folded  back  and  out  away 
to  conform  to  the  front  of  the  inner  sole.  When  removed  and  straightened  out  this  forms 
the  pattern  in  Fig.  473. 
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Pattern  of  paper  from  which  the  tin  is  cut.  The  edges  D  D  and  C  C  are  to  be  turned  in.  Tin 
is  folded  along  the  dotted  lines  A  B  — D  C  and  D  C  forming  the  toe-post  in  Fig.  474. 
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Shows  the  toe-post  ready  to  be  inserted  into  the  cardboard  inner  sole.  Rough  points  on 
the  upper  and  under  surfaces  of  the  base,  which  are  made  by  punching  holes  with  an  awl, 
hold  the  toe-post  to  both  the  inner  sole  of  the  shoe  and  the  cardboard  inner  sole. 

Fio.  476 


Cardboard  inner  sole  with  toe-post  and  foot  adductor  attached.     (Sampson.) 


weak  or  broken-down  arch;  in  such  cases  the  foot  must  be  sup- 
ported by  a  properly  fitted  brace.  This  is  of  special  importance 
after  treatment  by  operation. 
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Bumon. — The  discomfort  of  hallux  valgus  is  caused  in  great 
part  by  the  irritated  bursa  and  the  overlying  calhis.  These  sjTnp- 
toms  may  be  relieved  by  rest  and  by  hot  applications.  After- 
ward the  callus  or  com  may  be  removed,  and  the  sensitive  bursa 
may  be  protected  by  a  bunion  plaster.  Operative  t refitment  should 
be  deferred  until  after  the  acute  symptoms  have  subsided. 

Hammer-toe. 

Hammer-toe  is  a  contraction  of  one  of  the  toes,  usually  of  tlie 
second,  in  which  the  first  phalanx  is  dorsiflexed,  tlie  second  plantar 
flexed,  while  the  third  may  be  fiexed  or  extended.  Tlie  con- 
tracted toe  is  overlapped  by  its  fellows;  its  projecting  dorsal 
surface  is  subjecied  to  the  pressure  of  the  upper  leather  of  the 
shoe,  and  the  terminal  phalanx,  fort^ed  against  the  sole  of  the 


H«iiink«r^UH>»  li«Uuxlvmlcaa,  mud  flat-fooi, 

shoe  and  compressed  by  the  adjoining  toes,  becomes  flattened 
into  a  club  or  hammer-like  form.  The  nail  is  distorte*!  and 
often  *Sngrown;"  in  most  cases  a  rum  or  callus  fonns  upon  the 
extremity  of  the  toe,  and  a  small  bursa  and  eom  over  the  pro- 
jecting knuckle  on  the  dorsal  surface.  A  third  com  or  callus  is 
often  found  beneath  the  head  of  the  metatarsal  bone  which  has 
been  forced  downward  by  the  flexion  of  the  toe* 

Hammer-toe  is  usually  l>ilateral;  it  may  be  congenita!  and 
even  hereditary,  but  it  is  usually  caused  by  shue^  that  are 
too  short  and  too  narrow.  The  second  toe  is  deformed  most 
often,  be<*ause  it  is  the  longest  and  because  it  suffers  most  from 
the  lateral  compression  as  well.  The  defonnity  begins,  as  a  rule, 
in  early  childhood,  when,  the  growth  of  the  foot  being  rapid,  it 
is  more  likely  to  suffer  from  the  effects  of  outgrown  shoea,  and 
scK'ks  as  well. 
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Symptoms. — The  symptoms  are  practically  those  of  the  corns 
or  blisters  caused  by  the  pressure  of  the  shoe,  but  they  are  often 
sufficiently  troublesome  to  interfere  seriously  not  only  with  the 
comfort,  but  with  the  ability  of  the  patient. 

Treatment. — The  resistance  to  the  rectification  of  the  deformity 
is  caused  by  the  accommodative  changes  that  follow  habitual  mal- 
position* In  cases  of  long  standing  n]\  the  tissues  may  be  involved 
in  the  contraction,  of  which  the  most  resistant  are  the  short- 
ened capsular  and  lateral  ligaments  of  the  first  interphalangeal 
joint. 

The  congenital  hammer-toe  of  the  infant  may  be  treated  by 
manipulation*  Wlien  the  resistance  is  overcome  the  toe  may  be 
held  in  proper  position  by  narrow  strips  of  adhesive  plaster  passed 
over  and  under  it  and  about  its  fellows.  In  oltler  children  a 
digitation  in  the  stocking  will  often  hold  the  toe  in  place  if  the 
deformity  is  slight  and  if  a  wide  shoe  is  worn.  In  adult  cases, 
in  addition  to  the  manipulation  and  shoe,  a  retention  apparatus, 
in  the  form  of  a  light  plantar  splint,  or  stiffened  inner  sole  to 
which  the  toe  can  be  attached,  should  be  worn*  If  the  deformity 
is  more  resistant  the  toe  may  be  straightened  by  force,  aided,  if 
necessary,  by  the  subc*utaneous  division  of  the  contracted  ligaments  j 
but  in  ordinarj'  cases  the  only  effei^tive  treatment  is  resection  of 
ihe  joint.  Sufficient  bone  should  be  remo%'ed  to  permit  the  cor- 
rection of  the  deformity,  or,  in  ca^e  of  its  recurrence,  to  prevent 
the  projection  of  the  joint  above  its  fellows,  A  sphnt  of  celluIoi<l 
or  other  material  should  be  worn  for  a  time.  By  this  operation 
permanent  relief  may  be  assured,  and  it  is  to  be  preferred  to  the 
mutilation  of  amputation. 


Overlapping  Toes. 

Overlapping  toes  are  very  common  among  adults,  owing  to  the 
pressure  of  the  narrow  shoe;  and  not  infrequently  sucli  defornnty 
is  seen  in  infancy  of  apparently  congenital  origin.  Deflected  or 
deformed  toes  may  be  treated  in  infancj  by  manipulation  and  by 
support  with  strips  of  adliesive  plaster  in  the  manner  described. 

In  childhood  persistent  manual  correction  and  proper  shoes 
will  usually  overcome  acquin^d  deformity.  In  older  subjects  an 
inner  sole  somewhat  like  a  sandal,  to  which  tlie  toes  mav  be 
attached  by  bands  of  tape,  may  be  employed  if  the  deformity 
is  considered  of  sufficient  importance  by  the  patient  to  demand 
treatment. 
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Simpie  •SDscoe'es  n  -iie  foor.  is  iismsL-r  fiom  -nuse  due  ;iie 
inciiiexcu  :o  iisease.  is.  for  -^xunpie.  -o  isceoamiinu.  ue«  in 
mosc  inscazices.  juincm  jy  oresurr  ipua  x  proieesm^  bone 
«jf  a  joinewh;!!  xcsbniHRi  fbuc  Ihe  .njiimion  •*Taimiiff  aie  tfae 
III  ugiUDDhv  )i  -iie  isivicTiiiir  often  ?e«n  n  ^vptik  fimc  Jt  joimg 
ciiikfavn  .  die  prDJeetiun  ■  jt  die  -uneffunn  x>n«s  »n  die  'ioiaiun  of 
die  hoilow  >)r  JonnaL-ted  5oiic.  die  ^siaLi^^nitsK  a  die  ?wgpw»ifcl 
contirie  >>t  die  ii5C  niecataissa  bune  jvjmpuctiQiur  dailiix  valgos* 
die  en>$tD:«€s  ^m  die  pustraur  j:ip«rr  )t  die  i:»  -.-ttiei:^  in  JchiDo- 
baisitis  '^r  dios^e  ^n  ic  intier  ?ainiice  diac  nay  je  inauceii  bj. 
or  dmt  iD«foine  ?«i:sitive  n>.  pres»iie  in  .-aaes  »t  ninurrmcal  in£ee^ 
don  ami  die  like. 

As  ;i  roie.  die  Lieaimqit  'if  die  •ivsiirmir'  >f  die  fuut  xad  die 
renuivoi  of  pressure  'viil  relieve  die  -rymiKoin:'  ^thout  ocber 
treatmenr.  <  ^pemdve  remuvoi  is  indicticed  ^en  iuch  rreannent  is 
not  e&crive. 

Fracture  of  a  meracirsal  bone.  mu5?t  .'fren  die  ieironii  or  die 
tifdi.  may  o<'C!ir  ^"diout  :ippiLrenc  caik*  *y\h^T  dion  wulldng. 
The  pjiin  inii  'he  -ubse^iuenr  -•^♦•ilinii  n  >iifh  -'a.-^e<  ^lay  be  inex* 
plirahle  '\v.k\  *::e  iia^r<i<  '.'?  -naiie  "lear  "i^y  .i:i  jr-ri-  picture. 

Displacement  of  the  Penmei  Tendons. 

Perr/.ar.er:  .ii.-riat  eciieii:  •  t  :h.e>e  Tetui*  r>  :'•  nvuni  oi  the  mal- 
leTili:.-:  \-  Tjr  :r.«!  r.izirc  as  a  re>i:lt  •  r  L'i»ri!yr:c  •ief'^miicy.  par- 
f\f'/i.tTiy  *.i.::.^*^  •  :ij  .ir.eiLs.  and  in  -rii'-'ii  :r.<r.!::t't?s  [r  jrves  rise  to 
no  -yzi-.Zjt.  r.>.  I.'i-puu  ecienr  of  ■-■rie  '-r  '•■*  r^  f  :::e  'eiiilons,  or 
nth^r  .1  \.i\[ry  .  f  'heir  .irta«  r.n:t»r:.>  ::m:  kj'.v^  an  •H.r:i:rfonal 
rli'>\tli(  ^-r/.r-r.'.  -r  -lir-pir.^  fr"m  the  rr*-*  ve  eiirji  ti'e  malleolus, 
rri;i"  r^--..r  ir.  -en"':.-  .i:-;thility.  c^ei';!::^  •  f  :'»f  i-iiin  that  follows 
f\^f'  '!!-:/.:«  f*:;.'--.*    jr.'i  r*^  ;i::^e  "t  t::e  we:ik:e>>    i.n.i  ir.sei'urity  of 

'I!:*-  f^i  .'^:  if  ^^^■*  !.!.\iry  ..f  riie  t:>ii'ie>  r-iit  .■!!■■•'■<  •::<pLioement 
ill  f*-*f  ^♦r^T-A;'.*-  :.Mr:.;.il  may  h.tve  L»een  ::.;-:r--.  '■•'J  ;■.>  the  affeo 
fi^*ri  i    '^»f**T;  K:l.iN-r;.I.  the  preiii^pf^iti^'n  ii:  :y  ft?  •  ••ii^'iiital. 

Treatment  If  rfi^  *li.^pla<  rn.ent  i- r^Aent.  ;•>  ui.tii  it  follows 
injur  ,  ff.'-  tf-ri'loij-  -fioulri  l>4^  ri:'p>l;n  ei i .  and  lii*-  i«M.t  >houM  be 
""x^'l  in  ;i   pl;)^t*T  li;iruL'ige  until  repiiir  ha^  t»ikon  pLue.     If,  as 
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in  certain  instances,  dorsal  flexion  is  limited,  the  restriction  should 
be  overcome  before  the  bandage  is  applied.  If  the  dbplacement 
is  habitual,  a  brace  may  be  applied  to  restrain  those  motions 
at  the  ankle  that  induce  it.  In  the  chronic  cases  an  operation 
with  the  aim  of  fixing  the  tendons  by  deepening  the  groove  in 
the  malleolus,  or  by  suturing  the  displaced  sheath  in  its  normal 
position,  may  be  indicated.  If  on  examination  the  cause  of  the 
displacement  appears  to  be  a  shortening  of  the  tendon  it  may 
be  divided  and  lengthened  in  the  ordinary  manner. 

Shoes. 

The  shoe  as  a  factor  in  the  etiology  of  deformity  and  disabib'ty 
has  been  mentioned  several  times  in  the  preceding  pages,  but  it 
is  a  subject  of  such  importance  that  it  deserves  especial  consider- 
ation. 

The  object  of  the  shoe  is  to  cover  and  protect  the  foot;  therefore, 
the  one  should  correspond  to  the  shape  of  the  other.  If  the  feet 
are  placed  side  by  side  the  outline  and  the  imprint  of  the  soles 
will  correspond  to  the  accompanying  diagram  (Fig.  477).  The 
outline  demonstrates  the  actual  size  and  shape  of  the  apposed 
feet,  emphasized  by  enclosing  them  in  straight  lines.  Thus,  each 
foot  appears  to  be  somewhat  triangular,  being  broad  at  the  front 
and  narrow  at  the  heel.  The  imprint  shows  the  area  of  bearing 
surface,  and  owing  to  the  fact  that  but  a  small  portion  of  the  arched 
part  of  the  foot  rests  upon  the  ground  it  appears  to  be  twisted 
inward.  The  sole  of  the  shoe,  if  it  is  to  enclose  and  support  the 
bearing  surface,  must  conform  to  this  inward  turn.  It  must  be 
straight  along  the  inner  border  to  follow  the  normal  line  of  the 
great  toe,  and  a  wide  outward  sweep  will  be  necessary  in  order 
to  include  the  outline  and  thus  avoid  compression  of  the  outer 
border  of  the  foot  (Fig.  478). 

This  demonstration  of  the  true  form  of  the  foot  is  almost  an 
indispensable  preliminary  to  an  intelligent  discussion  of  the 
relative  merits  of  shoes,  and,  indeed,  it  is  somewhat  of  a  revela- 
tion to  those  who  have  thought  of  the  foot  only  a«  it  has  been 
subordinated  to  the  arbitrary  and  conventional  standard  of  the 
shoemaker.  The  shoemaker's  foot,  to  which  lasts  conform,  is  much 
narrower  than  the  actual  foot;  the  great  toe  is  not  a  powerful 
movable  member,  provided  with  active  muscles,  but  is  small  and 
turns  outward,  so  that  the  forefoot  is  somewhat  pyramidal  in 
form  and  turns  upward  as  if  to  avoid  contact  with  the  ground. 
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This  imaginaiy  foot,  drawn  after  the  shape  of  the  ordinaiy  last, 
appears  in  the  diagrams  (Figs.  479  and  480).  Upon  it  the  sole 
of  the  shoe  has  been  indicated,  to  contrast  it  with  the  shape  of 
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Fig.  478 


Normal  feet. 


Proi>er  eoles  for  normal  feet. 


that  necessary  to  include  the  outline  of  the  normal  foot.  The 
actual  foot  is  thus  compressed  laterally  by  the  shoe  until  the 
stretching  of  the  leather,  during  the  "  breaking-in"  process, 
allows  it  to  overhang  the  sole.    The  great  toe  is  forced  outward. 
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Fig.  480 


Sh<K?inakor'.H  feet. 


Sh'K'inakrr's  .solos. 


and,  with  its  fallows,  is  compressed,  distorted,  and  lifted  off  the 
ground  by  the  nK-ker-shajKMl  sole  (Fig.  4S2).  Finally,  although 
in  the  f(M)t  there  is  a   well-marked   metatarsal  anh   (convexity 
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Upward),  the  sole  is  almost  invariably  fashioned  witli  a  convexity 
downward*  Thus  tlie  foot,  according  to  the  age  at  which  tlie 
reshaping  process  is  begun  and  the  constancy  of  the  application, 
is  gnidually  changed  in  shape  and  altered  in  function  (Fig.  481)* 
This  remodelling,  however^  is  often  accompanied  by  such  dis- 
comfort that  the  individual  rebels  and  wears  a  shoe  with  a  square 
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SluAcram  of  *  foot  modeUed  to  fit  the  shoe,  iUustraliiic  the  etiolofy  of  haJiuz  valgua. 

toe,  which,  from  the  conventional  standpoint,  is  supposed  to  show 
a  meritorious  effort  to  follow  nature.  But  the  demonstration  of 
the  actual  foot  makes  it  evident  that  it  is  a  properly  shaped  sole, 
which  serves  as  a  support,  not  the  part  which  projects  bej^ond 
the  foot,  that  is  of  importance.  If  the  shoe  with  the  square  toe 
is  wider,  and  straighter  on  the  inner  side  than  another  with  a 
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pointed  toe,  it  is  in  so  far  an  improvement.  But,  as  a  matter  of 
fact,  one  of  the  worst  types  of  shoe  provided  for  children,  in 
shape  very  like  the  old-fashioned  coj05n-lid,  owes  its  popularity 
to  the  square  toe.  The  same  comment  may  be  made  on  the 
so-called  "common-sense"  shoe. 

The  object  of  the  heel  is  to  make  walking  easier  by  inclining 
the  body  somewhat  forward.  The  high,  narrow  heel  is  an  inse- 
cure support,  which  induces  deformity  by  throwing  more  strain 
upon  the  forefoot  and  pushing  it  forward  into  the  narrowest  part 
of  the  shoe.  The  heel  is,  of  course,  unnecessary  in  childhood, 
and  should  not  be  worn,  since  it  limits  the  necessity  for  and  there- 
fore the  use  of  the  normal  range  of  motion  at  the  ankle-joint. 
The  ordinary  shoe,  by  restricting  the  functional  use  of  the  foot, 
favors  awkwardness  and  improper  attitudes.  It  compresses 
the  toes,  and  is  directly  responsible  for  corns,  bunions,  ingrown 
toe-nails,  and  deformities,  and  indirectly  it  causes  or  aggravates 

Fig.  482  Fia.  483 


The  rocker  »ole.  The  flat  sole. 

nearly  every  weakness  to  wliich  the  foot  is  liable.  This  assertion 
does  not  need  support  of  argument,  since  in  some  degree  it  has 
been  pn)ved  by  the  personal  experience  of  everj-  shoe  wearer. 

Hie  sliape  of  tlie  proper  shoe  corresponding  to  the  undistorted 
foot  has  already  been  demonstrated  (Fig.  47<S).  The  sole  should 
be  thick  enough  for  pn)tection,  but  not  so  rigid  as  to  limit  nonnal 
motion;  it  should  follow  the  imprint  of  the  foot,  pn)jecting 
s(miewliat  l)ey()n(l  tlie  outline  of  the  toes;  it  should  be  flat  from 
end  to  end  and  fn)m  side  to  side  (Fig.  4S3),  aiul  the  upper  leather 
should  be  capacious.  In  other  words,  the  fn)nt  of  the  shoe  should 
l)e  designed  to  j)erinit  and  to  encourage  normal  functional  activity, 
the  slight  adduction  of  the  grt»at  toe,  and  the  alternate  exjmii- 
sion  and  contniction  of  its  fellows,  as  may  \)v  ohsiTved  in  the 
barefoot  child,  'ilie  heel  should  Ik'  l)n)ad  and  low.  Most  adult 
feet  are  more  or  less  (iefonne<l,  and,  therc»forc,  better  suited  by  an 
improved  than  by  a  perfect  slioe.  ( )f  this  class,  what  is  known 
as  the  wide  Waukenphast  patteni  is  the  best.     In  scleiting  shoes. 


DISABILITIES  AND  DEFORMITIES  OF  THE  FOOT     761 

the  breadth  of  sole,  the  angle  of  outward  deviation  of  the  soles 
wheij  the  two  are  placed  side  by  side,  and  the  capacity  of  the 
upper  leather  must  be  the  determining  points. 

The  most  effective  work  for  reform  can  be  accomplished  by 
providing  proper  shoes  for  children  and  thus  preventing  deformity. 
The  inspection  of  children's  feet  shows  that  atrophy  and  com- 
pression begin  at  a  very  early  age,  and  if  protection  could  be 
assured  during  the  period  of  rapid  growth,  serious  distortion 
might  be  prevented. 

Socks. — Although  of  far  less  importance  than  the  shoes,  the 
socks  worn  by  children  deserve  special  mention  as  a  factor  in 
deformity,  since  they  are  often  too  short  and  too  narrow  and  are 
made  of  unyielding  material,  so  that  the  proper  action  of  the  toes 
is  restrained,  llieoretically,  the  socks,  like  the  shoes,  should  be 
rights  and  lefts;  but  if  they  are  sufficiently  large  and  of  a  texture 
to  expand  readily  to  the  shape  of  the  foot,  but  little  trouble  need 
be  anticipated  on  this  score. 
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abnormal  attitude  during  the  period  of  formation  and  rapid  growtlt, 
or  if  it  has  been  used  for  any  length  of  time  in  the  abnormal  posi- 
tion, the  deformity  becomes  exaggerated  beyond  the  possibilit)^  of 
imitation,  and  se^'ondary  variations  in  its  shape,  size,  and  nutrition 
follow. 

The  defoniiities  of  the  foot  are  grouped  nnder  the  generic 
name  of  talipes,  derived  from  tnUjs  (ankle)  and  pes  (foot),  signify- 
ing, therefore,  a  fonu  of  deformity  in  which  the  patient  walks 
upon  his  ankles.  Talipes  was  thus  originally  s}Tionymous  with 
tlie  popular  term  club-foot,  but  at  the  present  time  it  is  used 
simpH  as  a  prefix  to  the  descriptive  titles  of  the  different  distor- 
tions, while  dub-foot  is  usually  applie*!  only  to  the  most  common 
of  the  congenital  deformities,  equinovarus,  in  w^hich  the  distorted 
foot  is  club-like  in  form. 

Varieties. — There  are  touvninple  varieties  of  the  distorted  foot 
or  talipes. 

1 .  Talipes  Eqtiimis,  the  extendal  or  plantar  flexed  foot.  In  well- 
marked  cases  the  patient  walks  upon  the  heads  of  the  metatarsal 
iK^nes,  an  attitude  that  suggested  the  name  equinus  (liorse-like). 

2.  Talipes  Calcaneus,  the  dorsiflexed  foot^  in  which  the  heel  is 
pp>mioent,  and  which  alone  bears  the  weight  in  walking;  hence, 
calcaneus  from  calcaneum,  the  heel  lione. 

In  these  forms  the  centre  of  motion  is  at  the  ankle-joint. 
Under  the  terms  equinus  and  calcaneus  are  included  not  only  the 
cases  of  marked  deformity,  but  also  those  in  which  the  range  of 
dorsal  or  plantar  flexion  is  sufficiently  limited  to  interfere  with 
function,  even  though  the  change  in  the  contour  of  the  foot  is 
slight. 

3.  Talipes  Varus,  tlie  inverted  foot.  In  this  deformity  the  foot 
is  tunial  in  or  adducted,  and  combined  with  the  inward  twist 
there  is  practically  always  a  co r res [x*n ding  degree  of  inversion; 
that  is,  the  inner  border  of  the  sole  is  elevated  and  tlie  outer  lx)rder 
is  depressed,  so  that  the  weight  falls  to  the  outer  side  of  the  centre 
of  the  foot. 

4.  Talipes  Valgus^  the  everted  foot;  This  deformity  is  the  reverse 
of  varus.  '^Tlie  foot  is  abducted  and  the  sole  is  everted,  so  that 
in  use  the  weight  falls  on  the  inner  border. 

In  the^e  forms  of  lateml  deformity  the  centres  of  motion  are  at 
the  mediotarsal  and  subastmgaloifl  joints. 

Compound  Deformities.  —Simple  deformities,  in  whicli  the  foot 
is  persistently  extended  or  Hexed,  or  twistefl  in  or  out,  are  com- 
paratively uncommon.     More  often  they  are  combineJ  in  varying 
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of  the  forms  of  the  common  weak  or  flat-foot,  have  been  described 
elsewhere.     (Chapters  XX  and  XXI 0 

Etiology — From  tlie  reiTiedial  standpoint,  the  cause  of  the 
deformity  is  of  far  greater  importance  than  its  form*  Tlius,  one 
divides  the  distortions  of  the  Ux)t  into  two  groups: 

L  The  Gongenital  Form,  in  which  the  foot,  in  process  of  forma- 
tion, has  slowly  griiwn  into  deformity  before  birth. 

2»  The  Acquired  Form,  in  which  the  foot,  perfert  at  birth,  has  at 
a  later  time  become  distortetl. 

The  congenital  chib-foot  may  be  considered  simply  as  a  twisted 
foot,  of  which  the  component  parts,  although  distorted  to  u  greater 
or  less  degree,  are  capable  of  regaining  j>erfet*t  form  and  function. 
This  is  practically  tme  of  the  great  majority  of  cases,  although 


there  are  instances  in  which  congenital  defonnity  is  coinpHcated 
by  defective  formation  of  the  foot  or  leg,  or  in  which  the  defor- 
mity is  caused  or  at  least  accompanied  by  paralysis;  as,  for  example, 
in  certain  forms  of  spina  bifida  or  other  congenital  defect  or  dis- 
ease of  the  ner\^ous  apparatus. 

Ilie  acquired  deformity  is  nearly  always  a  consequence  of 
ilisease  of  tlie  spinal  cord  (anterior  poliomyelitis)*  Certain 
muscles  or  groups  of  musc-les  being  paralyzed,  usually  in  early 
childhood,  the  muscular  force  of  the  foot  is  unbahmced,  and  it  is 
drawn  into  a  distorted  position  by  the  contraction  of  the  un- 
opposai  mnscle^s  and  by  die  influence  of  gravity.  This  distortion 
IS  confirmed  ami  increased  by  the  accommodative  changis  in 
structure  that  accompany  functional  use  and  growth  in  the 
abnormal  attitude. 
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Far  less  often  acqiiiretj  talipes  may  be  the  result  of  paralysis  of 

cerebral  origin,  of  other  forms  of  disease  of  the  spinal  cord,  or  of 
local  paralysis  following  neuritis  or  injury  to  a  nerve  tmak.  It  may 
be  caused  by  scar  contrartinn,  as  after  a  severe  bum,  or  by  direct 
injury,  or  by  disease  that  may  interfere  with  subsequent  growth 
(Fig.  289)*  Such  are,  however,  extremely  uncommon  causes. 
Thus    it  is    evident    that    while  congenital    talipes    is  a  simple 


-187 


Consonitil  club-tuuids  and  feet,  combined  with  unchyloais  qf  nearly  ail  tb«  jouiia. 
(Compare   with    Fig.    488.) 

distortion  capable  of  perfect  cure,  acquiretl  tahpes  is  capable 
only  of  rectification  and  not  of  perfect  cure  unless  recovery  from 
the  original  disease,  of  which  it  is  a  re.sult,  has  taken  place. 

Etiology  of  Congenital  Talipes. — As  of  other  congenital  defor- 
mities^ the  etiology  of  talipes  is  more  or  less  conjectural  Occa- 
sionally die  influence  of  inheritance  is  ap|)urent,  and,  again,  two 
or  more  children  with  club-foot  may  be  bom  of  the  same  mother; 
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but,  iis  ;i  rule»  nothing  bearing  upon  the  deformity  appears  in 
the  family  or  personal  historj*.  Tlie  most  reasonable  explanation 
as  applietl  to  the  raajoritj  of  cases  is  the  mechanicaL  This  is, 
in  brief,  tlie  theor\'  that  the  foot  has  from  some  cause  remained 
for  a  longer  or  shorter  time  in  a  constrained  or  fixed  position, 
and  hiis  thus  gn:)wn  into  deformity. 

It  has  been  claimed  by  Eschricht*  and  also  by  Berg^  that  about 
the  third  month  of  intrauterine    life  tlie  thighs  of   the  embi^'o 

Fia.  488 
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rhpetinJogy  of  ctmiEcnUal  chitvliuLiitlh,  t!Ju^>-I«ko^  uthI  afii'liyifj>Jt.<'f  rhejnintff.  ThehAbitaa) 
attitucie  at  birth.     Photoirriitili  nt  (ns^  of  tLuree  months.     (Soe  Fig.  ^187.) 

are  abducted,  flexed,  and  rotated  outward,  the  legs  are  crossed, 
and  the  feet  are  plantar  flexed  and  adducted,  so  that  the  inner 
surfaces  of  the  tliighs,  the  tibial  borders  of  the  legs,  and  the  plantar 
surfaces  of  the  feet  are  held  in  close  apposition  to  the  abdomen 
and  to  the  pelvis  of  the  foetus.  Later  there  is  an  inward  rota- 
tion of  the  legs,  s**  that  the  feet  are  turned  gradually  outward 
until  the  soles  are  brought  into  contact  with  the  uterine  wall,  tlie 


(  D«iitoobi9  iOmJk,  1851.  No.  44. 

1  Berg,  Arobhrat  of  Medidoe,  N«w  York,  December  1,  1882. 
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feet  then  being  in  the  attitude  of  abduction  and  dorsal  flexion. 
According  to  this  theoiy,  there  is  a  regular  succession  of  attitudes 
during  intrauterine  life.  If  the  inward  rotation  of  the  lower 
extremity  is  prevented  or  if  it  is  incomplete,  the  foot,  remaining 
in  the  original  position,  becomes  deformed.  Thus  equinovarus, 
being  the  normal  attitude  of  the  early  and  middle  period  of  intra- 
uterine life,  is  not  only  the  most  common,  but  it  is  the  most 
intractable  of  the  congenital  deformities.  But  if  the  constraint 
or  pressure  is  not  exerted  until  a  later  period,  after  rotation  has 
taken  place,  when  the  foot  has  attained  or  nearly  attained  its 
normal  size  and  shape,  it  will  then  induce  the  rarer  and  compara- 
tively slight  grades  of  deformity,  such  as  calcaneus  or  valgus. 

This  theory,  which  seems  interesting  and  reasonable,  appears 
to  rest  on  a  very  insecure  basis.  Bessel  Hagen*  states  that  in 
embryos  of  30  mm.  in  length  the  foot  is  in  extreme  plantar 
flexion;  in  tliose  of  90  to  100  mm.  the  foot  is  at  a  right  angle  to 
the  leg;  and  from  this  size  to  that  at  full  term  the  foot  may  be 
found  in  any  position — abducted,  adducted,  or  dorsiflexed.  He 
states,  also,  that  inversion  is  not  the  usual  attitude  at  an  early 
period,  but  is  more  common  near  the  termination  of  intrauterine 
life,  and  when  it  is  present  it  is  more  often  combined  with  dorsi- 
flexion.  In  other  words,  there  is  no  time  when  the  foot  regularly 
and  normally  assumes  the  attitude  of  club-foot,  from  which  it  is 
changed  by  the  rotation  of  the  limbs.  Shudder,'  after  similar 
investigations,  arrived  at  practically  the  sjiine  conclusions.  He 
states  tliat  there  is  no  necessjm'  relation  l)etween  the  age,  the 
rotation  of  the  limbs,  and  the  position  of  the  feet. 

Although  the  n)tati()n  theorj-  may  not  be  absolutely  accepted, 
still  it  would  apjjear  tliat  there  is,  duriiin;  the  pnK*ess  of  develop- 
ment, a  normal  alternation  of  j)osture  <»f  the  limbs  and  feet.  If 
they  are  fixed  in  one  j)osition  during  this  period  of  rapid  growth, 
distortion  must  follow;  if  the  constraint  is  slight,  and  if  its  in- 
ihuMice  is  exerted  at  a  late  period,  the*  dt-forniity  will  be  slight; 
if  it  persists  from  an  early  period,  the  dd'onnitv  will  be  extreme 
and  resistant. 

One  of  the  causes  of  constraint,  and  thus  of  ultimate  deformity, 
appciii-s  to  be  the  interim nkinf^  of  the  feet.  Many  nuiseum  speci- 
mens show  this,  and  in  some  of  the  cjim's  of  talipes  seen  during 
the  first  weeks  of  life  the  feet  may  he  replaced  in  the  attitude  in 
which  they  liiid  been  fixed  before  birth   i  Fi<]j.   oil)).     Intrauterine 

-   Hi>^tnii  Mc->i:cal  iiiid  Suitfu-ul  .)''Uiiiil1.  ULtiil>cr  I'T.  Ibbl. 
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pressure,  although  not  usually  the  direct  cause  of  club-foot, 
undoubtedly  has  an  influence  in  aggravating  the  deformity.  The 
effect  of  pressure  is  not  infrequently  shown  in  atrophic  areas  of 
skin,  and  bursse  even  are  sometimes  found  over  prominent  bones. 

Entanglement  in  the  umbilical  cord,  the  direct  pressure  of  intra- 
uterine or  extrauterine  tumors  and  the  like  may  be  mentioned 
also  as  possible  causes. 

Evidence  of  restraint  and  of  abnormal  attitudes  of  the  limbs  is 
seen  not  infrequently  in  connection  with  club-foot;  for  example, 

Fio.  489 


Iiitrauteriiie  "amputatiouM."     The  patient  i»  a  tailor. 


in  hyperextension  or  fixed  flexion  of  the  knees,  and  in  cases  of 
extreme  deformit}",  the  foot  is  often  smaller  than  normal  and 
otherwise  asymmetrical.  ITie  distorted  foot  may  be  imperfect 
in  structure;  toes  may  be  absent,  "spontaneous  amputation" 
(Fig.  480)  or  constricting  b«mds  about  the  leg  or  foot  may  be 
present.  Such  abnormalities  are  usually  ascribed  to  anmiotic 
adliesions.  TaliiH\s  nia\  be  combined  witli  evidences  of  impaired 
or  arrested  development;  witli  harelip,  extrophy  of  the  bladder, 
spina  bifida,  and  absence  of  patellie;  or  with  other  deformities, 
such  as  club-hand  and  wiyneck,  fixed  flexion  at  the  knees,  and 
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The  Relative  Frequency  of  the  Different  Forms  of  Congenital 

Talipes. 

Omm.         Ptreeniage. 

Equinovarus 1629                 77.4 

Valgus 144                  6.8 

Vana 89                 4.2 

OalcaneoTalgius 87                 4.1 

EquinuB 49                   2.8 

Calcaneus 47                 2.2 

EquinoTalgus 35                  1.6 

Calcaneovarus 10 

Cavus 6 

Valgocavus 1 

Equlnocavus 1 

Different  defurmit>Mn  each  foot 54 

Relative  Frequency  of  the  Different  Forms  of  Acquired  Talipes 
Together  with  the  Etioixx^y. 


Spinal. 

Cerebral. 

—     - 

— 

Other    , 

Anterior 

Hemi- 
plegia. 

Para- 
plegia 

forms  of , 

Trau- 

TotaL 

Perct 

polio* 
myelitis. 

paralysis  I 

matic. 

i 

Equinoyarus                              .  '      610 

59 

41 

18 

56 

784 

80 

Eauinus 

469 

102 

50 

14 

43 

678 

25.9 

313 

7 

8 

, 

20 

352 

18.4 

Val«M    .       . 
EqmnoTalgus 
Calcaneovalgus 

205 

6 

10 

37 

259 

9.9 

163 

1 

5 

7 

177 

6.7 

123 

1 

1 

15 

141 

6.4 

Varus     . 

68 

8 

3 

10 

90 

8.1 

IS 

0 

1 

0 

15 

a5 

Equlnocavus 

38 

0 

0 

2 

40 

1.5 

15 

0 

0 

1 

17 

a6 

Cavus 

48 

1 

1 

4 

54 

a2 

Varocavus 

2 

1 

1 

0 

4 

•J067 

186 

116 

47 

195 

2611 

Deformity  different  on  each  side       

Anterior  ituliomyclitis 

2067- 

79. 9  per  cent. 

Corcbrftl         .... 

. 

. 

802 

11.5      '• 

Traum 

atle 

, 

195 

7 

Comparative  Frequency  of  the  Different  Forms  of  Talipes, 
Congenital  and  Acquired. 

OongeHUal.  Acquired, 

E<liiinovAni.s        ....  77.4  percent.  32. 5 f ler cent. 

ValKU.*. 6.8       ••  9.7       *' 

Varus 4.2        ••  2.7        " 

Cak'iini.N>valj;nj<  ....  4. 1        **  4.4       ** 

Equinus 2.3       *'  26.1        " 

CHlcaneus 1.6       *•  12.6       " 

It  will  be  iioteil  that  in  three-fourtlis  of  the  congenital  cases 
the  (lefonnity  is  ecjuinovanis,  and  that  equinus  and  calcaneus, 
rare  as  congenital  deformities,  comprise  38  per  cent,  of  the  acquired 
forms. 
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Far  less  often  acqiiireil  tali|>es  may  be  the  result  of  pamlysis  of 
cerebral  origin,  of  other  foniis  of  tlisea.se  of  tlie  spina!  curd,  or  of 
local  paralysis  following  neuritis  or  injurv'  to  a  nerve  trunk.  It  may 
be  caused  by  scar  contraction,  as  after  a  severe  biinit  or  by  direct 
injury,  or  by  disease  that  may  inteifere  with  subsecjuent  gn>wth 
(Fig.  289).  Such  are,  however,  extremely  uncommon  causes. 
Tims    it  is    evident    that     while  congenital    tali|H^s    is  a  simple 

I  1*;.     187 


(Comp«r«   Willi    Fi«.   4^0 

distortion  capable  of  j>erfect  cure,  acquired  talipes  is  capable 
only  of  rectificatit^n  and  not  of  perfeii  cure  unless  recovery  from 
the  original  disease,  of  which  it  is  a  result,  has  taken  place* 

Itioiogy  of  Cangenital  Talipes. — As  of  other  cungenital  «lefor- 
mttieifp  the  eti»>lc»gv  of  talipes  i>  more  or  leas  conjeilund.  Occa- 
sionally the  influence  of  inheritance  is  apjjiirent,  and,  again,  two 
or  more  children  with  club-foot  may  be  btim  of  tlie  same  mother; 
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but,  as  a  mle,  nothing  bearing  iipi^n  the  deformity  appears  in 
tlie  family  or  personal  historj^  The  most  re^^sonable  explanation 
as  applied  to  the  majority  of  cases  is  the  mechanical.  This  is, 
in  brief,  the  theory  that  the  foot  has  from  some  cause  remained 
for  a  longer  or  shorter  time  in  a  constrained  or  fixed  position, 
and  has  thus  grown  into  deformity. 

It  has  been  chiimed  by  Eschricht*  and  also  by  fierg'  that  ulx>ut 
the  third  month  of  intrauterine    life  the  thighs  of    the  embij'o 

Pin.   488 


mliiiudti  At  birth.     PKuto|trii{)h  at  luce  uf  tlir«c  uuintli  I'^T 

uie  alnlucted,  iiexe<l,  and  rotated  outwarH,  tlie  legs  are  cfosaed, 
■and  the  feet  arc  plantar  flexed  and  adductetl,  so  that  the  inner 
•surfaces  of  the  thighs,  the  tibial  borders  of  tiie  legs,  and  the  plantar 
surfaces  of  the  feet  are  held  in  close  apjx>sition  to  tlie  abdomen 
and  to  the  iielris  of  the  fcctus.  I/ttter  there  is  an  inward  rota* 
tion  <»f  the  legs,  m  that  the  feet  are  turned  gradually  outward 
until  the  soles  are  brought  into  contact  viM\\  tlie  uterine  wall,  the 


I  DvutelM  KHfOk.  1851.  Ho.  44. 

«  B«g.  Affobhrta  of  IfadielcM.  New  Yofi«  1 
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feet  then  being  in  the  attitude  of  abduction  and  dorsal  flexion. 
According  to  this  theoiy,  there  is  a  r^ular  succession  of  attitudes 
during  intrauterine  life.  If  the  inward  rotation  of  the  lower 
extremity  is  prevented  or  if  it  is  incomplete,  the  foot,  remaining 
in  the  original  position,  becomes  deformed.  Thus  equinovarus, 
being  the  normal  attitude  of  the  early  and  middle  period  of  intra- 
uterine life,  is  not  only  the  most  common,  but  it  is  the  most 
intractable  of  the  congenital  deformities.  But  if  the  constraint 
or  pressure  is  not  exerted  until  a  later  period,  after  rotation  has 
taken  place,  when  the  foot  has  attained  or  nearly  attained  its 
normal  size  and  shape,  it  will  then  induce  the  rarer  and  compara- 
tively slight  grades  of  deformity,  such  as  calcaneus  or  valgus. 

This  theory,  which  seems  interesting  and  reasonable,  appears 
to  rest  on  a  veiy  insecure  basis.  Bessel  Hagen^  states  ^at  in 
embryos  of  30  mm.  in  length  the  foot  is  in  extreme  plantar 
flexion;  in  those  of  90  to  100  mm.  the  foot  is  at  a  right  angle  to 
the  leg;  and  from  this  size  to  that  at  full  term  the  foot  may  be 
found  in  any  position — abducted,  adducted,  or  dorsiflexed.  He 
states,  also,  that  inversion  is  not  the  usual  attitude  at  an  early 
period,  but  is  more  common  near  the  tenuination  of  intrauterine 
life,  and  when  it  is  present  it  is  more  often  combined  with  dorsi- 
flexion.  In  other  words,  there  is  no  time  when  tlie  foot  r^ularly 
and  normally  assumes  the  attitude  of  club-foot,  from  which  it  is 
changed  by  the  rotation  of  the  limbs.  Scudder,'  after  similar 
investigations,  arrived  at  practically  the  same  conclusions.  He 
states  that  there  is  no  necessarj'  relation  between  the  age,  the 
rotation  of  the  limbs,  and  the  position  of  the  feet. 

Altliough  the  rotation  tlieorj'  may  not  he  absolutely  accepted, 
still  it  would  appear  that  there  is,  during  the  process  of  develop- 
ment, a  nonnal  alternation  of  iK)sture  of  the  limbs  and  feet.  If 
they  are  fixed  in  one  p<xsition  during  this  j)eriod  of  rapid  growth, 
distortion  must  follow;  if  the  constraint  is  slight,  and  if  its  in- 
fluence is  exerted  at  a  late  period,  the  deformity  will  be  slight; 
if  it  persists  from  an  early  period,  the  defonnity  will  be  extreme 
and  resistant. 

One  of  the  causes  of  constraint,  and  thus  of  ultimate  deformity, 
appears  to  he  the  interlocking  of  the  feet.  Many  museum  speci- 
mens show  this,  and  in  some  of  the  eases  of  taHj^es  seen  during 
the  first  weeks  of  life  the  feet  may  he  replaced  in  the  attitude  in 
\vlii<li  tliry  had  l)een  fixe<l  before  birth   (Fig.  .'.HO).     Intrauterine 

■   I)i»'  rjith<.li«»ju»  iiinl  'lh»TH|»ii'  <1«'«'  KIwiiii»fii.-<H'.-  Hei<lcIlH:trK.  1899. 
-  Hi)>t<)n  Mevlu'iil  iiiid  Surgical  Journal,  October  1*7.  Ib87. 
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pressure,  although  not  usually  the  direct  cause  of  ckib-foot, 
undoubtedly  has  an  influence  in  aggravating  the  deformity.  ITie 
effect  of  pressure  is  not  infrerjueutly  shown  in  atrophic  areas  of 
skin,  and  bursae  even  are  sometimes  found  over  prominent  bones. 

Entanglement  in  the  umbilical  cord,  the  direct  pressure  of  intra- 
uterine or  extrauterine  tumors  and  the  like  may  be  mentioned 
also  as  possible  causes. 

Evidence  of  restraint  and  of  abnormal  attitudes  of  the  limbs  is 
seen  not  infrequently  in  connection  with  club-foot;  for  example, 


ItitrmuieriJie  "aiiipulibUatitf/' 


L 10  n  i&ilor. 


in  hyperextension  or  fixed  flexion  of  tlie  knees,  iuid  in  cases  of 
extreme  deformity,  the  foot  is  often  smaller  than  normal  and 
otherwise  asj^mmetrical.  The  distorted  foot  may  be  imperfect 
in  structure;  toes  may  be  absent,  ** spontaneous  amputation" 
(Fig.  489)  or  constricting  bands  about  the  leg  or  foot  may  be 
present.  Such  abnormalities  are  usually  ascribed  to  amniotic 
adhesions.  Tahpes  maj  be  combined  witli  evidences  of  impaired 
or  arrested  development;  with  harelip,  ejttn^phy  of  tlie  bladder, 
spina  bifida,  and  absence  of  patellae;  or  with  other  deformities, 
such  as  club-hand  and  wiyneck,  fixed  flexion  at  the  knees,  and 


1 


760  ORTHOPEDIC  SURGERY 

the  like;  or  there  may  be  evidence  of  intrauterine  disease,  as 
in  anchylosis  of  joints  (Fig.  488)  or  so-called  foetal  rickets. 
Finally,  deformities  of  the  foot  may  accompany  or  are  caused  by 
absence  of  bones,  as  of  those  of  the  foot;  or  other  deformities  and 
malformations,  showing  evidently  an  abnormality  in  the  original 
make-up  of  the  germ.  This  latter  group,  which  includes  the 
complications  of  club-foot  and  imperfection  of  structure,  b  com- 
paratively small,  for,  as  has  been  already  stated,  in  the  great 
majority  of  cases  congenital  club-foot  is  a  simple  deformity  capable 
of  perfect  cure. 

Statistics. — ^The  most  accurate  statistics  are  those  compled 
from  the  records  of  the  Hospital  for  Ruptured  and  Crippled,* 
of  4718  individual  cases  of  talipes.  Of  these  2103  were  congenital 
and  2615  were  acquired.  The  relative  frequency  of  the  congenital 
and  acquired  forms  of  talipes  has  given  rise  to  much  discussion  in 
the  past,  and  statistics  on  this  point  are  at  considerable  variance 
with  one  another.  ^Fhis  may  be  explained  by  the  fact  that  acquired 
talipes  is,  as  a  rule,  a  preventable  deformity.  At  the  present 
time  the  extreme  degrees  of  ac*quired  talipes  are  comparatively 
rare,  and  the  deformity  is  usually  of  a  much  slitter  grade  than 
the  corresponding  form  of  congenital  distortion. 

MaJl€9. 
Sex  of  congeiiital  talipes     ....    1355 

Percentage 64.4 

Sex  of  acquired  tali  1*8       ....    1416 
Percentage 64.1 

Congenital  tiilipes  is  much  more  common  among  males  than 
among  females.  All  statistics  are  in  accord  upon  this  point. 
Acquire<l  tali|x»s  is  more  equally  divided  l>et\veen  the  sexes. 

Right.         UJt.         Both.         TbUtl, 
Foot  aflfectcd  in  congenital  talipes      .        .      643  552  908  2103 

Percentage 30.4  26.1  43.5 

Unilateral  1 1U5      :)7. 5  i>er  cent.    Bilateral  UIH  -  43. 5  i^er  cent. 

Bioht.        Ijtifl.         Both.        Total. 
F()otafrecte<linacquire<ltAlii»eH  .       .       .    1126  1102  387  2616 

Percentage 43  42.1  14.9 

Unilateral  2228      85. 1  p»er  cent.    Bilateral  387      14. '.»  per  cent. 

In  congenital  talij^es  the  deformity  is  nearly  as  often  of  both 
as  of  one  f<M)t,  while  in  the  acquired  form  unilateml  deformity  is 
far  more  coininon.  In  each  variety  the  right  f(H)t  appears  to  be 
more  often  affected  than  the  left. 

»  W.  R.  Townwend,  A  Statit^tical  Paper  on  CIub-f<H>t.  'Iranriactions  of  Uie  Medical 
Society  of  the  Stato  of  New  York,  189<).  The-^  .-tati^tic-  of  cu^cs  have  been  tupple- 
meuted  for  me  by  Dra.  Waller  and  Weiiigarteu. 
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The  Relative  Frequency  of  the  Different  Forms  of  Congenital 

Talipes. 

OoMt.     .    Ptrcentoffe. 

Equinovarus 1629                77.4 

Valgus 144                  6.8 

Vanu 89                  4.2 

GalcaneovalgUB 87                 4.1 

Equiiiua 49                  2.8 

Calcaneus 47                 2.2 

EquinovalguB 85                  1.6 

Caleaneovarus 10 

Cayus 5 

Valgocavus 1 

Equinocavus 1 

Different  deformity  in  each  foot 54 

Relative  Frequency  of  the  Different  Forms  of  Acquired  Talipes 
Together  with  the  Etiology. 


Spinal. 

Cerebral. 

i 



_  — 

other 

Anterior 

Hemi- 
plegia. 

Para- 
plegia 

forms  of 

Trau- 

Total. 

Perct. 

polio- 
,  myelitis- 

paralysis 

matic. 

Equinovarus                .               .  '      610 

59 

41 

'       18       I      56 

784 

80 

Equlnus 
Calcaneus 

.  i      469 

102 

50 

14        '      43 

678 

25.9 

818 

7 

8 

9       1      20 

852 

18.4 

Valgus    .       . 
Equinovalgus 
Calcaneovalgus 

205 

6 

10 

1        1      87 

259 

9.9 

1      163 

1 

5 

I                7 

177 

6.7 

1      128 

1 

1 

1         1              15 

141 

5.4 

Varus     . 

68 

8 

8 

'         1              10 

90 

8.1 

Calcaneocavus 

1        18 

0 

1 

,          1        1        0 

15 

0.5 

Equinocavus 
Calcaueovarus 

88 

0 

0 

1         0                2 

40 

1.5 

1        15 

0 

0 

1 

1 

17 

0.6 

Cavus 

48 

1 

1 

0 

4 

54 

0.2 

Varocavus 

2 

1 

1 

1     " 

° 

4    1 

1    2067 

186 

116 

'    « 

.» 

2611    ■ 

Deformity  different  on  each  side       

1 

Anterior  poliomyelitis 

2067 -79. 9  per  ce 

nt. 

Cerebral        .... 

, 

, 

302  =  11.5       " 

Traum 

atic 

, 

. 

. 

195-7 

Comparative  Frequency  of  the  Different  Forms  of  Talipes, 
Congenital  and  Acquired. 

OongtnUal,  Atguired, 

Equinovarus       ....  77. 4  per  cent.  82. 5  per  cent. 

Valgus 6.8       ••  9.7       " 

Varus    ......  4.2       "  2.7       " 

Calcaneovalgus  ....  4.1       •*  4.4       '* 

Equinus 2,8       '*  26.1       " 

Calcaneus 1.6       •*  12.6       " 

It  will  be  noted  that  in  three-fourths  of  the  congenital  cases 
the  deformity  is  equinovarus,  and  that  equinus  and  calcaneus^ 
rare  as  congenital  deformities,  comprise  38  per  cent,  of  the  acquired 
forms. 
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Occasionally  the  deformity  is  different  in  each  foot,  far  more 
often  in  the  acquired  than  in  the  congenital  form  (147  of  the  former 
or  30  per  cent.,  of  the  484  acquired  bilateral  deformities  as  com- 
pared with  54,  or  less  than  6  per  cent.,  of  the  bilateral  congenital). 
In  7  of  18  of  the  congenital  cases  the  deformity  was  equinovarus 
on  one  side,  calcaneus  on  the  other;  in  3,  equinovarus  and  cal- 
caneovalgus,  and  in  3,  simple  varus  and  valgus.  In  congenital 
cases  the  most  common  combination  is  equinovarus  on  one  side 
and  calcaneus  on  the  other.  Next  equinovarus  and  calcaneo- 
valgus. 

In  31,  or  4  per  cent.,  of  735  cases  of  congenital  talipes  tabu- 
lated by  Waller  the  distortion  was  combined  with  other  con- 
genital defects  or  deformities,  viz.,  in  12  cases  with  double  club- 
hands; in  6  cases  with  defective  development  of  the  hands,  webbed 
fingers,  and  the  like;  in  7  cases  with  spina  bifida;  in  3  cases  with 
absence  of  one  or  more  bones  of  the  leg;  in  1  case  with  torticollis 
in  1  case  with  harelip;  in  1  case  witli  disloc*ation  of  the  knee  and 
anchylosis  of  an  elbow;  in  2  cases  with  geneml  rigidity  and  defor- 
mity of  the  joints. 

The  Anatomy  of  Congenital  Club-foot.  Talipes  Equinovarai. — 
Congenital  talii)es  is,  in  the  great  majority  of  cases,  the  form  in 
which  the  foot  is  twisted  inwanl  and  downward,  so  that  in  extreme 
cases  it  resembles  the  club-Hke  extremity  that  has  received  the 
popuhir  name  of  club-f(X)t.  The  ordinar}'  congenital  club-foot 
in  early  infancy  is  simply  a  foot  held  in  an  exaggerated  attitude 
of  plantar  flexion,  adduction,  and  supination.  The  dorsum  of 
the  foot  looks  forward  and  slightly  outward  and  upward,  the 
plantar  surface  is  abnormally  concave,  and  looks  backward, 
inwanl,  and  downward.  The  foot  often  seems  somewhat  smaller 
than  normal,  and  the  heel  apjH*ars  to  be  ill-formed.  Upon  the 
outer  dorsal  surface  the  l)ody  of  the  displaced  astragalus  projects; 
the  external  malleolus  is  pn>inincnt,  while  the  intenial  malleolus 
lies  deep  beneath  the  redundant  tissues  of  the  internal  aspect  of 
the  foot. 

In  many  instances  the  tunung  inward  of  the  foot  is  so  extreme 
that  it  <oii(eals  the  e(|uinus  element  of  the  defonnity  (Fig.  490). 
Thus  ('(juinovanis  is  often  classified  as  varus,  espw'ially  by  English 
authors. 

The  internal  >tnirture  of  the  foot  <'()rres|)onds  to  the  external 
<"ontour;  tlius  the  relation  of  the  lH)nes  to  one  another,  and  even 
the  shape  rif  the  individual  Ixmeij,  are  more  or  less  altered  as  the 
defonnitv  is  more  or  less  of  an  exaggeration  of  the  attitudes  that 
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somewhat  longer  than  normal,  and  it  is,  as  a  rule,  depressed  and 
deflected  inward  (Fig.  491,  B).  The  os  calcis  is  also  in  an  attitude 
of  plantar  flexion ;  the  internal  tuberosity  is  drawn  upward  to  the 
vicinity  of  the  internal  malleolus,  its  anterior  extremity  looks  down- 
ward and  inward,  and  it  is  often  bent  inward,  corresponding 
to  the  deformity  of  the  neck  of  the  astragalus.  Its  external  sur- 
face looks  downward  and  forward,  and  it  lies  directly  beneath 
the  astragalus  instead  of  to  its  outer  side,  as  in  the  normal  relation. 

The  navicular  is  drawn  inward  and  upward,  and  articulates 
with  the  inner  part  of  the  deflected  head  of  the  astragalus;  it 
lies  in  close  proximity  to  and  is  often  in  contact  with  the  internal 
malleolus;  the  cuboid  is  displaced  upward  and  inward,  and  lies 
to  the  inner  side  of  the  anterior  extremity  of  the  os  calcis.  The 
remaining  bones  are  changed  in  position,  but  not  materially  in 
shape.  In  many  instances  the  tibia  is  rotated  inward  upon  the 
femur,  and  this  inward  rotation  of  the  leg  may  persist  after  the 
deformity  of  the  foot  has  been  corrected.  Less  often  the  tibia  is 
slightly  twisted  inward  on  its  long  axis.  In  other  cases  there  is 
often  a  moderate  degree  of  knock-knee  and  laxity  of  the  liga- 
ments at  the  knee.  As  a  rule,  however,  these  are  secondary  or 
compensatory  effects  of  club-foot  that  do  not  appear  until  the 
child  begins  to  walk. 

The  ligaments  are  altered  to  correspond  to  the  changed  rela- 
tions of  the  bones.  ITiose  on  the  short  side  are  more  or  less 
resistant,  acconliiig  to  the  duration  of  the  deformity.  The  mus- 
cles are  normal  as  to  their  stnicture  and  their  origin  and  insertion, 
but  the  (Hrection  of  the  tendons  as  they  pass  across  the  foot  is 
altered  somewhat.  Those  attached  to  the  inner  side,  the  extensor 
and  acMuctor  gn)np,  are  shortened  and  are  relatively  stronger 
than  the  opjx>sing  muscles  which  are  lengthened  and  atrophied 
fn>m  disuse. 

To  sum  up:  all  the  coinjxnient  parts  of  the  f<K)t  participate  in 
the  deformity.  The  most  rt\sistant  structures  of  the  deformed 
foot  are  the  plantar  fascia  and  the  ligaments  that  bind  the  naWcular, 
the  OS  calcis,  and  the  intenial  malleolus  to  one  another.  The 
muscles  that  are  most  active  in  retaining  and  increasing  the 
deformity  are  the  tibialis  anticns,  the  tibialis  jK)sticus,  and  the 
combined  gjistnKneinius  and  solcus. 

The  changes  that  have  been  outline*!,  which  are  comparatively 
slight  and  which  may  be  easily  ri^'tified  soon  after  birth,  become 
more  marked  as  the  j)art  develops;  and  when  the  child  begins 
to    walk   the    weight   of   the   body,  combined  with  growth  and 


DEFORMITIES  OF  THE  FOOT 


765 


functional  use  in  the  abnormal  position,  increases  and  fixes  the 
deformity. 

In  the  adolescent  or  adult  tjpe  of  club-foot  that  has  never 
been  treated,^  the  deformity  is  so  extreme  that  the  patient  actually 
appears  to  walk  on  the  outside  of  his  ankles,  as  the  tenn  talipes 
implies.  The  feet  turn  directly  inward,  or  even  inward,  upward, 
and  backward,  and  the  peculiar  walk,  by  which  interference  of 
inverted  feet  is  avoided,  has 


(reel 


Fig.  492 


given  another    name 
foot)  to  the  deformity. 

In  such  cases  knock-knee 
is  usually  well  marked.  This, 
although  it  may  be  present 
at  birth,  is,  as  has  been 
stated,  usually  a  secondary 
distortion  caused  in  great 
part  by  the  accommodation 
to  the  deformity;  that  is,  by 
the  diminution  of  the  base 
of  support  and  by  the  inter- 
ference of  the  feet  (Fig.  495.) 

The  legs  are  shrunken 
from  disuse.  Over  the  outer 
border  of  the  foot,  in  the 
neighborhood  of  the  calca- 
neocuboid articulation,  there 
is  a  large  callus  with  an 
underlying  bursa.  The  foot 
itself  is  atrophied  and  is 
smaller  than  the  normal. 
The  changes  in  the  bones 
are  much  more  marked ;  only 
a  small  part  of  the  articu- 
lating surface  of  the  astrag- 
alus lies  between  the  mal- 
leoli, and  this  posterior  ex- 
tremity is  flattened  out  to  the  shape  of  a  wedge.  Thus,  the  leg 
bones  appear  to  be  displaced  backward,  a  change  most  apparent 
in  the  position  of  the  external  malleolus.  The  bones  of  tfie  foot 
are  more  or  less  atn)phied,  and  the  normal  area  of  cartilage  has, 
to  a  great  extent,  disappeared  from  the  articular  surfaces  of  the 
disused  joints. 


Talipes  equinovania  in  adolescence,  apparently 
of  the  acquired  form,  showing  the  di^lacement  of 
the  astragalus  and  its  relation  to  the  scaphoid,  also 
the  atrophy  and  distortion  of  the  bones  of  the  leg. 
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In  these  neglected  cases  the  foot  is  practtcall)  a  simple  rigid 
support,  to  which  the  patient  has  been  so  long  accustomed  that 
he  may  walk  with  comparative  ease  and  with  no  discomfort 
other  than  that  caused  bj  the  corns  and  bunions  ^t  the  pres- 
sure points.  In  such  cases,  cure  in  the  sense  of  perfect  functioital 
recovery  is,  of  course,  out  of  the  question;  but  relief  of  the  defor- 
mity— that  is,  replacement  of  the  foot  in  the  axis  of  the  leg,  at 
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a  right  angle  to  it  anil  in  the  plantigrade  attitude—is  nearly  alwvya 
possible. 

Symptoms. — The  symptoms  of  congenital  club-foot  have  beeD, 
to  all  intents,  included  in  the  description  of  the  deforraily.  The 
functional  disability  is.  of  course,  considerable,  altluiugh  some 
patients  are  surprisingly  active  and  are  able  to  walk  long  dis- 
tmicefl.    As  the  discomfort  ffom  club-foot  is  due  alinosl  entirely 
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to  the  corns  or  inflamed  bursae  over  the  bony  prominences,  its 
character  depends,  of  course,  upon  the  use  to  which  the  foot  is 
subjected. 

Treatment. — In  considering  the  treatment  of  congenital  club- 
foot it  is  customary  to  divide  it  into  several  classes  corresponding 
to  the  degree  of  resistant  deformity. 

The  first  class  would  include  the  very  slight  or  non-resistant 
cases  in  which  the  deformity  may  be  almost  entirely  corrected  by 
slight  manual  force. 

The  second  class  comprises  those  cases  in  which  a  certain 
amount  of  varus  and  well-marked  equinus  persist,  which  it  is 
impossible  to  overcome  by  manipulation. 

The  first  and  second  classes  include  the  forms  of  infantile 
club-foot. 

The  third  class  comprises  the  cases  of  more  extreme  deformity 
and  those  in  which  the  resistance  to  the  correction  is  great,  as  in 
many  of  the  cases  in  early  childhood  or  those  of  later  years  that 
have  been  ineflSciently  treated. 

A  fourth  class  would  include  the  untreated  cases  in  the  adoles- 
cent or  adult. 

Congenital  club-foot  (talipes  equinovarus)  treated  at  the  proper 
time — ^that  is  to  say,  in  early  infancy  and  in  a  proper  manner  in 
a  great  majority  of  cases  may  be  perfectly  cured  both  as  to  form 
and  function. 

The  club-foot  in  childhood,  in  which  treatment  has  been  de- 
layed or  in  which  it  has  been  ineffective,  may  be  practically  cured 
as  to  form  and  function,  but  a  certain  amount  of  atrophy  of  the 
foot  and  leg  persists  as  a  consequence  of  the  disuse  of  the  dis- 
torted part. 

Club-foot  in  the  adult  may  be  made  straight,  but  restoration 
of  perfect  function  is,  of  course,  impossible. 

Although  congenital  club-foot  is  an  eminently  curable  defor- 
Diity,  yet  perfect  and  permanent  cure  requires  minute  attention 
to  details  during  the  active  stage  of  treatment,  supplemented  by 
careful  supervision  long  after  the  cure  is  supposed  to  be  com- 
plete. No  other  deformity  presents  such  a  record  of  failures 
and  incomplete  cures,  of  relapses  after  apparent  cure,  of  tedious 
and  ineffective  treatment  by  braces,  and  of  unnecessary  and 
mutilating  operations.  Some  of  the  failures  may  be  explained  by 
the  neglect  of  the  parents  or  by  want  of  opportunity.  A  few  are 
due  to  the  unusual  obstacles  in  the  deformity  itself,  but  by  far 
the  greater  number    must    be  accounted  for  by  failure  of  the 
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physician  to  apprehend  the  tnie  nature  of  the  defonnity  or  by  hi 
inexperience  in  the  practical  details  of  treatment. 

FHnciplea  of  Treatment  of  Infantile  Glub-foot. — ITie  infantile" 
club-foot  is,  lis  \vi\s  been  stated*  simply  a  twisted  foot.  It  is  tnie 
that  there  are  slight  changes  in  the  tones;  but  the  bones  of  an 
infant's  ffM>t  are  represented  by  yielding  cartilage,  which  will 
rapidly  reform  under  changed  conditions.  The  sliorfene^l  liga- 
ments, which  are  accommodated  to  the  rleformity^  may  be  eiwily 
stretched,  together  witli  the  more  resistant  muscles  and  their 
tendinous  insertions,  and  when  (he  |>mper  relation  of  the  lionet 
to  one  another  has  l>een  restorer!  the  joints  will  undergo  an 
accommodative  transformatiun , 

The  tre-atment  of  clul>foot  may  Ije  divided  into  three  stagess 

1.  The  rectification  of  the  extenial  deformity. 

2.  The  suppc:Jrt  of  the  foot  in  proper  position  during  the  process 
of  transformation  of  its  internal  stmcture  and  imti!  the  normal 
muscular  power,  unbalanced  by  the  deformity,  has  been  regained, 

3-  The  period  of  super\ision.  This  would  include  the  treat- 
ment of  fjossible  complicating  defonnities  at  tlie  knee,  the  laxity 
of  ligaments  and  the  like,  a^  well  as  the  oversight  of  the  func* 
tional  use  of  the  foot  and  the  limb  during  the  eiirly  years  of 
life. 

On  examining  the  infantile  club-foot  one  will  notice  a  certain 
measure  of  the  muscular  activity  that  characterizes  the  normal  foot. 
Tlie  normal  infant  moves  the  foot  in  various  directions,  in  a  more 
or  less  regular  alternation  of  postures,  but  tlie  motion  of  the  clul>- 
foot  is  in  one  direction  only,  that  towanl  which  the  foot  is  turned. 
The  muscles  on  the  biick  and  inner  side  of  the  leg,  which  are  alone 
active,  Vjecome  relatively  irritable  and  hypiertrophied  as  eomparetl 
with  those  on  the  front  and  outer  aide  that  are  disused.  Thus 
movement  of  the  deformed  foot  is  in  rtndity  hannftd,  be- 
cause it  increases  deformity  and  still  further  disturbs  the  mus- 
cular balance.  For  this  reason  the  temp*^>mr)^  restraint  of  motion, 
necessjiry  during  the  rectification  of  tlie  defi>rraity,  may  lie  con* 
sidered  rather  of  advantage  than  otherwise.  WTien  movement  i 
is  again  allowed  and  encouraged  it  must  lie  in  the  directional 
opposed  to  the  attitudes  of  defonnity,  vnih  the  aim  of  so  strength* 
ening  the  weakened  gmnp  of  muscles  at  the  expense  of  the  stronger 
that  the  balance  of  uiuscular  pc^wer  may  be  regaineti 

The  First  Stage  of  Treatment.     Eectlfication  ol  Deformity. — It 
.hIiuuUI   be  stated   at  once  that  '* rectification  of  deformit}^"  Joes^ 
not  mean  apparent  symmetiy,  a  misapprehension  to  which  th« 
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majority  of  failures  in  treatment  may  be  ascribed.  It  means  that 
when  defonnity  is  really  rectified  all  contracted  and  resistant 
parts  must  have  been  so  elongated  that  every  passive  motion  and 
attitude  possible  for  the  normal  foot  is  equally  possible  and  as 
easily  attained  in  that  which  was  deformed.  This  is  functional 
rectification  as  contrasted  with  the  simple  correction  of  deformity. 

The  most  important  part  of  the  club-foot  deformity  is  varus. 
The  foot  that  is  rolled  over  and  twisted  inward  to  the  attitude 
of  extreme  inversion  (Fig.  490)  must  be  untwisted  and  forced 
into  an  attitude  of  extreme  abduction  or  valgus,  the  so-called 
overcorrection  (Fig.  486).  Until  this  is  accomplished  no  atten- 
tion whatever  need  be  paid  to  the  residual  equinus.-  There  are 
two  reasons  for  dividing  the  procedure  into  two  parts:  First,  that 
the  attention  of  the  surgeon  may  be  concentrated  on  one  and  the 
most  important  part  of  the  deformity;  second,  because  by  this 
preliminary  untwisting  the  os  calcis  is  brought  into  the  upright 
position,  into  its  proper  relation  to  the  astragalus,  to  the  bones 
of  the  leg,  and  to  the  tendo  Achillis,  so  that  the  true  degree  of 
equinus  may  be  appreciated. 

Preliminary  ICanipolation. — Aa  a  rule,  the  second  or  third  week 
of  life  is  as  early  as  mechanical  treatment  can  be  undertaken. 
Until  then  preliminary  manipulation  by  the  nurse,  more  particu- 
larly manual  straightening  of  the  deformity  by  gently  drawing  the 
foot  toward  abduction  and  retaining  it  in  the  improved  position 
for  a  few  minutes,  as  often  as  is  possible,  may  be  of  service  in  over- 
coming its  resistance.  As  a  treatment  by  itself,  however,  simple 
manual  correction  is  tedious  and  ineffective,  although  partial 
cures  have  been  attained  by  perseverance  in  this  means  alone. 

Mechanical  Treatment. — ^This  is  the  treatment  of  choice  and 
routine  for  infantile  club-foot,  and  two  methods  may  be  described: 

1.  By  the  plaster  bandage. 

2.  By  some  form  of  simple  splint. 

Tlie  principle  of  the  two  is  essentially  the  same.  The  foot  is 
drawn  toward  an  improved  position  and  retained  there  by  the 
plaster  bandage,  or  it  may  be  fixed  to  some  form  of  metal  splint 
or  brace  whose  sliape  is  gradually  changed  from  week  to  week, 
as  the  resistance  lessens. 

Gradual  Rectification  of  Deformity  by  Means  of  the  Plaster 
Bandage. — In  this  treatment  care  should  be  taken  to  avoid  undue 
pressure,  irritation  of  the  skin,  or  insecurity  of  the  bandage.  One 
should  place  shreds  of  cotton  between  the  toes;  and  the  outer 
aspect  of  the  ankle,  where  the  skin  is  thrown  into  folds  when 
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the  foot  is  slfajghteoeil,  sbould  be  smeared  with  Taadine.  A ' 
nmnorw  strip  of  acfliesiire  pibster,  bng  eooti^  to  reach  fiDm  the 
knee  to  a  pomt  an  inch  or  more  below  the  heel,  is  applied  t0  the 
outer  side  of  the  leg.  A  thin  lajrer  of  cotton  is  wound  about 
the  leg,  just  below  the  knee,  in  order  to  protect  the  sJdn  from  the 
hard  margin  of  the  plaster  bandage,  and  a  similar  strip  is  carried 
about  the  toes.  TTie  foot  b  then  drawTi  gently  towaid  the  ab- 
ducted position  as  far  as  may  be  without  causing  discomfort- 
While  it  is  held  in  this  attitude  a  narrow  bandage,  preferabfy 
flannel  or  cotton  flannel,  is  smoothly  applied  to  the  \eg  and  fooi^ 


JfidMted  oluMo 


'l»ry  knock-koM* 


the  band  of  adhesive  plaster  being  dmw*n  out  between  tlie  folds 
about  the  ankle.  A  very  light  plaster  bandagt;  is  tlien  applied 
from  the  extremities  of  tlie  toes  to  the  upper  part  of  the  leg, 
and  into  this  bandage  the  projecting  strip  of  mJhesive  plaster  is 
incorporated,  so  that  no  dispkcement  of  tlie  dressing  is  possible, 
llie  turns  of  both  the  plaster  and  tlic  flannel  bandage  should  l>e 
made  from  within,  downward  and  outward,  so  tliat  the  tension  aids 
in  retaining  the  foot*  WTien  the  plaster  bandage,  which  during  the 
haidening  process  has  been  constantly  rubljed  and  nuuiipulated  so  i 
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that  it  may  fit  the  part  perfectly,  and  which  need  not  be  thicker 
than  blotting  paper,  has  become  firm,  a  long  stocking  is  drawn 
over  it  and  is  attached  to  the  body  clothing.  At  the  end  of  a 
week  the  bandage  is  removed.  The  leg  and  foot  are  gently  bathed 
with  felcohol,  thoroughly  dried,  powdered,  and  protected  as  before, 
and  the  bandage  is  again  applied.  At  this  second  dressing  the 
irritable  adducting  muscles,  after  the  interval  of  complete  rest, 
will  be  much  less  active  and  the  contracted  tissues  will  be  less  re- 
sistant, so  that  the  foot  may  be  easily  turned  somewhat  outward 
or  beyond  the  line  of  the  leg. 

After  four  or  five  appUcations  of  the  bandage,  at  weekly  inter- 
vals, the  foot,  in  ordinary  cases,  can  be  held  without  resistance 
in  the  attitude  of  extreme  equinovalgus.  The  sole,  which  at 
first  looked  backward,  inward,  and  upward,  will  be  turned  in  the 
opposite  direction,  forward,  outward,  and  downward,  and  the 
inner  border  of  the  foot,  which  was  concave,  is  now  convex  (Fig. 
486).  When  the  varus  has  thus  been  overcorrected,  treatment 
is  directed  to  the  secondary  equinus.  At  first  one  carries  the 
foot  upward  (toward  dorsal  flexion),  while  it  is  still  retained  in 
the  abducted  position,  but  after  one  or  two  treatments,  when  the 
right-angled  attitude  has  been  attained,  it  is  brought  nearer  to 
the  axis  of  the  leg.  The  everted  position,  or  the  attitude  opposed 
to  varus,  is  retained,  however,  until  correction  is  completed.  In 
correcting  the  equinus  a  certain  amount  of  force  may  be  required, 
suflBcient  to  cause  some  discomfort  during  the  application  of 
the  plaster,  but  not  sufficient  to  occasion  suffering  afterward.  The 
force  is  applied  to  the  entire  foot,  so  that  th6  posterior  extremity 
of  the.  OS  calcis  may  be  drawn  downward  by  actual  lengthening 
of  the  tendo  Achillis,  and  not,  as  is  often  the  case,  by  an  over- 
correction of  the  forefoot,  while  the  heel  remains  in  its  original 
position  of  plantar  flexion.  By  the  proper  application  of  force 
the  equinus  is  gradually  overcome;  the  sharp  indentation  or  fold 
at  the  insertion  of  the  tendo  AchilHs  is  lessened,  and  the  heel 
becomes  more  pn)minent. 

The  reduction  of  the  equinus  may  be  somewhat  more  difficult 
than  that  of  the  vanis,  but  it  should  be  entirely  corrected  in  three 
or  four  months  from  the  time  of  beginning  the  treatment.  As 
has  been  stated,  correction  of  the  deformity  implies  overcorrection 
(Fig,  485) ;  and  it  is  well,  when  this  has  been  attained,  to  hold 
the  foot  for  several  weeks,  by  means  of  the  plaster  bandage,  in 
an  attitude  of  extreme  eversion  and  dorsal  flexion  (calcaneovalgus) 
in  order  to  impress,  as  it  were,  the  new  position  upon  its  struc- 
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ture.  This  concludes  the  first  stage  of  the  treatment,  the  simple 
rectification  of  deformity- 
Correction  by  the  plaster  bandage  has  the  great  advant^ige 
of  placing  the  treatment  entirely  under  the  cuntn)!  of  the  sur- 
getms  When  properly  applie<j,  the  support  fits  perfectly:  it  is 
light  and  clean,  and  it  hoULs  the  foot  in  the  desired  attitude  with- 
out undue  press urt\ 

The  disadvantages  of  the  treatnjent  are  due  uhnost  entirely  to 
its  improper  application.     For  instiince,  the  bandage  may  be  too 


(Cotnpam  with  Fi«.  490.) 

IjMvy,  or  the  padding  may  t>e  so  thick  that  it  does  not  retain  its 
position.  Excoriations  are  usually  due  to  earelessnass  in  the 
application  of  the  bandage,  or  because  it  is  not  removed  in  prof>er 
season.  The  fear  of  compression,  of  atrophy  of  mtiscles,  of 
stunting  the  growth  of  the  limb,  is  groundlcjis.  At  the  end  of  the 
treatment,  the  corrected  fcnit  is,  as  a  nile,  larger  than  one  that 
has  remained  untreated.  The  stunted  fiK>t  is  the  resuU  of  iion- 
tpe^tment,  or  of  ineffective  treatment  by  braces  or  otherwise;  not  of 
the  enforced  rest  necessitjited  by  the  proper  reduction  of  deformity^ 
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The  Rectification  of  Deformity  by  Splints  and  Braces. — Of 
mechanical  supports  there  are  many  varieties.  Complicated 
appliances  should  be  avoided  because  they  are  unnecessary  and 
because  they  serve  to  distract  attention  from  the  prime  object  of 
treatment,  the  rapid  and  systematic  correction  of  deformity.  Of 
the  simpler  braces  that  used  by  Judson  is  one  of  the  best  and 
will  serve  as  a  type  to  illustrate  this  form  of  treatment.  The 
method  of  application  may  be  described  in  Judson's  own  words: 
"The  apparatus  which  I  have  conveniently  used  to  effect  this 
reduction  before  the  child  learns  to  stand  is  a  simple  retentive 
brace  which  acts  as  a  lever,  making  pressure  on  the  outer  side 
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The  Judsfjn  club-foot  splint  and  its  application. 


of  the  foot  and  ankle  at  A,  in  Figs.  497  to  500,  inclusive,  and 
counterpressure  at  two  points,  one  on  the  inner  side  of  the  leg 
at  jB,  and  the  other  at  the  inner  border  of  the  foot  at  C  It  is 
ad\isable  to  keep  in  mind  that  this  simple  instrument  is  a  lever, 
because  if  we  know  that  we  are  using  a  lever  with  its  three  well- 
defined  points  of  pressure  we  can  make  the  apparatus  more 
efficient  than  if  we  ^^ew  it,  in  a  more  general  way,  as  an  apparatus 
for  giving  a  better  shape  to  the  foot. 

"I  use  a  little  brace  made  of  sheet  brass,  doing  the  work  with 
a  few  simple  tools.  An  advantage  of  doing  the  work  one's  self 
is  that  there  is  no  room  for  doubt  as  to  where  the  blame  lies  if 
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the  apparatus  does  not  work  well.  Two  curved  disks,  B  and  C, 
Figs.  499  and  500^  are  riveted  to  a  shank,  D,  and  thus  is  formed 
that  part  of  the  brace  which  applies  the  two  points  of  counter- 
pressure;  while,  on  the  other  hand,  the  point  of  pressure  is  brought 
into  action  by  a  third  disk  or  shield,  A,  which  is  drawn  tightfy 
against  the  outer  side  of  the  foot  and  ankle,  and  held  in  place 
by  a  strip  of  adhesive  plaster,  E,  which  includes  the  leg  and  the 
piece  which  connects  the  two  disks,  B  and  C  The  disks  are 
lined  with  two  or  three  thicknesses  of  blanket,  easily  renewed, 
when  necessaiy,  with  a  needle  and  thread.  These  braces  are  so 
cheap  and  easily  knocked  together  that  it  is  nothing  to  apply 
new  and  larger  ones,  using  heavier  material  for  the  shank  as  the 
child  grows.  In  general,  three  sizes  will  be  enough,  the  shanks 
being  12  gauge,  J  in.  wide;  14  gauge,  i  in.  wide;  and  16  gauge,  |  in. 
wide.  The  disks  are  conveniently  made  from  22  gauge,  \\  in. 
wide.  The  rivets  are  copper  belt-rivets.  No.  13.  A  lip  turned 
on  the  edges  of  the  disks,  with  the  flat  pliers,  gives  stiffness  to 
the  thin  brass  and  protects  the  skin  from  the  rough  edge.  If 
more  easily  obtained,  tin  disks,  light  bars  of  iron  or  steel,  and 
ordinaiy  iron  rivets  would  doubtless  answer. 

"The  brace  is  applied  with  three  strips  of  adhesive  plaster. 
The  upper  and  lower  pieces,  E  and  G,  Fig.  500,  are  simply  to 
keep  the  apparatus  in  place,  which  they  do  effectively  if  ordinary 
gum  plaster  is  used ;  while  by  drawing  the  middle  strip  E,  tightly 
over  the  shield,  and  straightening  the  brace  from  time  to  time, 
the  defonnity  is  gradually  and  gently  reduced.  At  each  reappli- 
cation  the  brace  is  made  a  little  straighter  than  the  foot  at  that 
stage.  This  may  readily  be  done  by  the  hands,  and  then  the 
adhesive  strip  is  to  be  tightened  over  the  shield  until  the  shape  of 
the  foot  agrees  with  that  of  the  brace.  After  a  few  days  the  brace 
is  to  be  made  still  straighter  and  agjiin  reiipplied,  and  made  tight 
until  another  point  of  improvement  is  gained.  The  brace  is  applied 
ver}'  (•n)oked  at  the  beginning  of  treatment,  as  in  Figs.  499  and 
500,  and  is  straightened  fn)m  time  to  time,  and  a  longer  brace 
applie<l  as  the  deformity  is  reduced  and  the  patient  grows.  It 
should  be  nMiioved  ever}'  week  or  two  weeks,  and  an  interval 
of  a  few  (lays  allowed  for  freedom  from  the  brace,  when  the 
mother  is  advised  to  manipulate  the  foot  constantly,  using  as 
much  fone  as  she  will  in  the  direction  of  syminetr}\  Manipu- 
lating the  f(M)t  during  these  inter\'als  is  of  great  importance,  as 
cases  have  (Kciirred  in  which  varus  and  etjuinus  hiive  been  entirely 
oven'onie  by  the  mother's  hand  alone. 
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"By  this  simple  and  prosy  treatment,  carried  out  systematically 
and  without  haste,  or  violence  or  pain,  the  foot,  unless  it  is  a 
frightful  exception,  may  with  certainty  be  changed  from  varus  to 
valgus.  At  the  same  time  the  tendo  Achillis  is  lengthened  until 
the  position  of  the  foot  is  near  the  normal,  or  at  right  angles 
with  the  leg,  as  the  result  of  manipulation  and  giving  the  brace 
from  time  to  time  a  partly  anteroposterior  action.  Figs.  499  and 
500  show  approximately  the  shape  of  the  brace  at  the  beginning 
of  treatment;  Figs.  501  and  502  when  the  varus  is  reduced,  and 
Figs.  503  and  504  when  valgus  has  taken  the  place  of  varus. 
The  foot,  in  this  latter  stage,  may  not  hold  itself  valgus  when 
left  to  itself,  but  with  almost  no  force  and  with  one  finger  it  maj 
be  pushed  into  valgus." 

When  the  varus  deformity  is  reduced  the  equinus  is  gradually 
corrected  by  carrying  the  splint  behind  the  internal  malleolus; 
and,  finally,  if  necessary,  direct  upward  pressure  may  be  applied 
by  lengthening  the  brace  and  applying  it  to  the  posterior  aspect  of 
the  foot  and  leg.  It  may  be  noted  that  manipulation  and  stretching 
the  contracted  parts  when  the  brace  is  removed  is  of  much  im- 
portance in  the  correction  of  deformity  by  this  or  other  means. 
Splints  of  wood,  tin,  felt,  and  the  like  may  be  employed,  but  they 
present  no  particular  advantage  over  that  which  has  been 
described. 

Tenotomy. — ^The  equinus  has  been  spoken  of  as  the  secondary 
deformity,  but  its  complete  correction  is  often  more  difficult  than 
that  of  varus.  In  many  instances,  especially  in  the  treatment  of 
older  children,  time  will  be  gained,  after  the  foot  has  been  forced 
into  the  position  of  equinovalgus,  by  the  division  of  the  tendo 
Achillis,  which  is  the  most  resistant  of  the  shortened  tissues. 
After  di\'ision  of  the  tendon  it  may  be  necessary  to  use  consider- 
able force  to  stretch  the  other  contracted  parts,  and  to  force  the 
foot  up  to  the  limit  of  normal  dorsal  flexion,  which  is  the  object 
of  the  operation.  Occasionally  the  obstacle  seems  to  be  in  the 
posterior  ligament  of  the  ankle,  and  it  is  sometimes  of  service  to 
reinsert  the  knife  and  to  divide  this  structure,  in  part  at  least, 
so  that  it  will  give  way  under  manipulation.  When  the  foot 
has  been  f(^rc'ed  into  the  position  of  overcorrection  it  is  fixed  in 
a  plaster  bandage,  which  is  allowed  to  remain  for  several  weeks, 
until  the  inter\'al  between  the  separated  ends  of  the  tendon  is 
filled  in  with  the  new  tissue. 

In  some  instances  the  leg  is  rotated  inward  upon  the  thigh, 
and  the  habitual  attitude  is  accompanied  by  accommodative 
changes  in  the  ligaments  of  the  knee-joint.     During  the  treat- 
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in  the  dorsiflexors  and  abductors  to  draw  it  upward  and  outward. 
If  at  this  stage  treatment  were  abandoned,  the  deformity  would 
ahnost  invariably  recur,  at  least  in  part.  For  this  reason  the  foot 
must  be  supported  in  proper  position  until  the  slack  of  the  length- 
ened tissues  has  been  taken  up  by  development  in  the  normal 
attitude,  a  development  that  ma^  be  aided  by  massage  and  other 
forms  of  stimulation  of  the  muscles.  Practically,  support  is  always 
necessary  until  the  child  has  begun  to  walk. 

The  Retention  Brace. — ^The  form  of  retention  brace  will 
vaiy  somewhat  according  to  the  indications  of  the  individual  case. 
The  object  is  to  hold  the  foot  in  what  is  called  the  overcorrected 
attitude — that  is,  dorsiflexion  and  eversion.  This  may  be  accom- 
plished by  splints  of  pasteboard,  leather,  tin,  and  the  like;  but 
a  light  metal  brace  provided  with  a  sole  plate  and  upright,  as 
shown  in  Figs.  478  and  484,  is  preferable.  The  best  support  is  the 
Taylor  brace,  the  invention  of  Dr.  C.  F.  Taylor,  of  New  York 
(Fig.  505).  This  consists  essentially  of  a  light  upright  that  extends 
along  the  inner  side  of  the  leg  to  the  knee,  and  a  thin  steel  foot 
plate  of  the  exact  size  of  the  sole,  with  an  upright  flange  on  the 
inner  side,  rising  to  a  point  just  above  the  dorsal  surface  of  the 
foot,  against  which  the  foot  is  pressed  closely,  so  that  recurrence 
of  the  varus  deformity  is  prevented.  The  joint  at  the  ankle  is 
provided  with  a  catch  that  prevents  plantar  flexion,  but  allows 
dorsiflexion.  By  bending  the  upright  and  the  sole  plate  the  foot 
may  be  held  in  slight  eversion.  The  apparatus  is  applied  with 
straps,  as  illustrated,  and,  if  necessarj',  its  position  is  further 
fixed  by  a  band  of  adhesive  plaster,  applie<l  on  the  inner  side 
of  the  leg  to  hold  the  heel  firmlj^  against  the  foot-plate.  The 
foot  is  thus  held  constantly  at  a  right  angle  to  the  leg,  or,  better, 
in  the  early  stage  of  treatment,  in  an  attitude  of  dorsiflexion  and 
valgus.  Occasionally,  after  complete  rectification  of  the  deformity, 
the  foot  still  turns  in.  In  most  instances  this  is  due  to  an  inward 
rotation  of  the  tibia  on  the  femur  at  the  knee-joint,  but  in 
some  cases  it  is  caused  by  a  spiral  twist  of  the  tibia  itself.  In 
order  to  correct  this  secondary  deformity  an  extension  of  the 
upright  of  the  brace  is  carried  beneath  the  leg,  provided  with  a 
joint  at  the  knee,  and  is  extended  up  the  outer  side  of  the  thigh. 
At  the  hip  it  is  attached  by  a  free  joint  to  a  padded  pelvic  band 
of  light  steel  (Fig.  516).  The  band  holds  the  upright  in  the 
proper  relation  to  the  thigh;  thus,  by  twisting  the  part  below  the 
knee  the  foot  can  be  rotated  outward  to  the  desired  degree.     In 
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Methodical  Manual  Correction. — Several  times  during 
the  day  the  brace  should  be  removed  in  order  that  the  foot  may 
be  thoroughly  massaged  and  forcibly  turned,  first  toward  valgus 
— that  is,  outward  at  the  mediotarsal  joint — so  that  the  inner 
border  is  made  convex,  and  then  to  the  extreme  limit  of  dorsi- 
flexion  and  abduction.  If  the  leg  is  rotated  inward  it  is  forcibly 
rotated  outward  on  the  femur.  Even  if  the  tibia  is  actually 
twisted  on  its  long  axis,  the  influence  of  the  brace  and  forcible 
manipulation  will  usually  correct  the  deformity.  Active  contrac- 
tion of  the  weak  muscles  may  be  induced  by  tickling  the  sole  of 
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The  Taylor  club-foot  brace,  nhowinc  the  adhesive  plaster,  by  means  of  which  the  heel  is 
held  down,  and  the  method  of  attachment.  This  brace  may  be  used  to  correct  deformity  as 
well  as  to  retain  the  foot  in  proper  position,  as  is  illustrated  by  these  figures.  As  a  retention 
apparatus  the  foot-plate  should  be  held  at  a  right  angle  to  the  upright  by  the  stop-joint 
shown  in  Fig.  505. 

the  foot  or  by  the  use  of  electricity,  and,  finally,  the  entire  limb 
should  be  thoroughly  massaged  before  the  brace  is  reapplied. 

When  the  deformity  shows  no  tendency  to  recur  the  brace  may 
be  removed  for  a  part  of  the  day;  later  it  is  used  only  at  night; 
and,  finally,  it  may  be  discarded  if  the  child  walks  normally. 
But  it  is  best  to  continue  the  daily  manipulation,  more  particu- 
larly the  systematic  stretching  or  overcorrection  of  the  foot,  for  a 
long  time.  Thus  one  may  assure  one's  self  that  there  is  no  ten- 
dency toward  deformity,  of  which  the  first  symptom  is  always 
a  slight  limitation  of  dorsal  flexion  and  of  abduction. 
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In  many  instances  the  defonnity  may  have  l>e€n  s«»  lh<muighly 
overcorrected  by  the  plasterHif-Paris  bandage  or  by  the  brace, 
and  the  after-treatment  of  massage  and  stretching  may  have  been 
so  efficiently  applieci  by  the  nurse  or  parent,  that  the  retention 
brace  may  be  unnecessarj^  On  the  other  hand,  the  inclination 
toward  deformity  may  be  so  marked  that  a  brace  may  be  neces- 
sary to  hold  the  foot  in  slight  ab<luction  and  valgus  for  a  year 
or  longer.  In  other  cases  the  use  of  a  light  brace  to  hold  the 
foot  in  the  overcorrected  position  during  the  night  is  alcme  required* 
These  are  points  to  be  decided  by  the  circumstances  in  ewh  case. 
The  period  of  obsen^atinn  and  supervision  is  iticludetl  iti  the  final 
stage  of  the  treatment. 

Third  Stage  of  Treatment.  Supervision. — During  this  period 
the  attitudes  of  the  limb  and  foot  uf  the  walidng  child  must  be 
carefully  watched,  aqd  particularly  the  signs  of  we^ir  nn  the  sole 
of  the  shoe.  If  it  shows  greater  wear  on  the  outer  side  than  is 
usnal  it  is  an  indication  that  the  weight  does  not  fall  directly  on 
the  centre  of  the  foot,  and  that  there  is,  therefore^  a  tendency 
toward  deformity.  This  must  be  counteracted  by  making  the 
sole  thicker  on  the  outer  side  or  slightly  wedge-shnped»  so  that 
the  weight  may  be  deflected  toward  the  inner  border. 

This  third  period  of  treatment,  or,  rather,  of  oversight  of  the 
functional  use  of  the  foot,  must  be  continued  indefinitely.  In 
fact,  it  is  the  quality  of  this  final  supervision  that  decides  in  most 
instances  whether  the  ultimate  outcome  is  to  be  what  is  called  a 
satisfactory  result  or  a  perfect  anatomical  and  fum*tional  cure. 

The  Treatment  of  Neglected  Club-foot.— The  treatment  of 
cliib-fi»ot,  under  whiit  may  be  called  the  pniper  conditions,  as  out- 
lined in  the  preceding  pages,  applies  practically  to  all  c  ascs  t>efore 
the  completion  of  the  Kret  year  of  life,  and  mechanical  rectifica- 
tion may  be  successfully  employed  iti  easels  far  beyond  tliis  Umit 
of  age.  As  a  rule,  however,  when  the  [)atient  has  walked  for 
any  length  of  time,  the  resistance  of  the  tissues  hjis  increased 
to  such  an  extent  that  more  rapid  and  effective  treatment  is  indi- 
catedt  The  investigations  of  Wolff  have  sh«iwn  that  the  internal 
structure  of  the  bones  corresponds  to  their  external  contour,  ami 
that  the  structure  and  contour  arc  adaptations  to  functumal  use. 
This  internal  structure  is  not,  however,  permanent^  bat  ia  r^dtly 
transformed  to  <*onform  to  changes  in  furm  or  function*  If, 
then,  the  cxtenuil  contour  of  the  cluWcKit  were  suddenly  reversed, 
and  if  the  foot  were  u.sed  in  th].H  new  attitude^  a  transformatioii 
of  the  internal  structure  of  the  bones  and  at  the  same  time  of 
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their  shape  would  begin  at  once.  This  would  continue  until 
both  structure  and  shape  had  become  adapted  to  habitual  func- 
tion. It  is  upon  this  natural  power  of  transformation  that  one 
depends  for  the  final  and  complete  change  of  the  distorted  bones 
to  the  normal;  and  what  is  true  of  a  resistant  structure  like 
bone  is  equally  true  of  the  other  constituents  of  the  deformed 
foot. 

Age  as  Influencing  Treatment. — ^There  is,  then,  this  important 
difference  between  the  indications  for  treatment  in  infancy  and 
in  childhood.  In  the  first  instance  the  foot  has  no  essential 
function;  in  the  second  the  weight  of  the  body  and  habitual  use 
tend  to  confirm  and  to  increase  the  deformity.  If  walking  is 
permitted  during  the  process  of  rectification  of  the  foot  it  must 
necessarily  retanl  its  progress.  As  a  general  principle  of  treat- 
ment, functional  use  should  not  be  permitted,  therefore,  until  the 
weight  of  the  body  may  aid  rather  than  retard  the  correction  of 
deformity.  The  great  numbers  of  complicated  and  cumbersome 
machines  that  are  described  in  the  older  text-books  were  designed 
for  the  ambulatory  treatment  of  club-foot;  and  admitting  that 
such  apparatus  may  be  eflScacious  in  the  hands  of  one  skilled  in 
its  use,  yet  under  ordinary  conditions  treatment  by  such  means 
simply  serves  to  fix  rather  than  to  correct  the  deformity.  The 
most  important  function  of  the  brace,  aside  from  its  use  as  a 
correcting  appliance  in  early  infancy,  is  to  support  the  foot  after 
deformity  has  been  corrected  and  to  guide  it  in  its  functional  use 
until  its  normal  strength  has  been  regained.  And  while  rectifi- 
cation of  deformity,  even  in  adolescence,  by  simple  mechanical 
means  alone  is  possible,  yet  only  in  exceptional  cases  would  one 
be  justified  in  selecting  a  tedious  and  uncertain  treatment  which 
offers  practically  no  advantage  over  more  rapid  methods. 

The  Rapid  Correction  of  Deformity. — ^The  principles  on  which 
operative  treatment  should  be  conducted  are  the  same  that  govern 
mechanical  treatment.  Thus,  the  deformed  foot  must  be  over- 
corrected,  and  it  must  be  held  in  the  overcorrected  position  until 
the  immediate  tendency  toward  deformity  has  been  overcome. 
It  must  then  be  supported  until  the  process  of  transformation  of 
its  internal  stnicture  is  completed  and  until  the  balance  of  mus- 
cular jx)wer  has  been  regained.  No  surgical  operation,  however 
radical,  can  be,  in  childhood  at  least,  curative  by  itself  alone. 
Operative  procedures  are  undertaken  simply  for  the  purpose  of 
accomplishing  the  primaiy  overcorrection,  and  the  operation 
by  which  this  object  can  be  attained  with  the  least  interference 
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with  the  structure  of  the  foot  should  be  selected.    Such  an  upefs^ 
tion  is  what  may  be  called  forcible  manual  correction. 

Forcible  Manual  Coirection, — ^The  patient  hanng  beeD  aaaea* 
thetized»  one  first  attempts  to  correct  the  sharp  inwaid  t^ist  at 
the  mediotarsal  joint.  Supposing  the  left  f(x>t  to  be  deformed, 
one  grasps  the  heel  with  the  right  hand  in  such  a  manner  that 
the  projection  or  muscular  part  of  the  palm  lies  on  the  outer 
aspect  of  the  foot  against  the  most  prominent  part  of  its  outer 
border,  which  is  at  the  junction  of  the  os  calcis  and  cuboid  bones. 
This  hand  serves  as  a  fulcrum  over  which  the  inverted  foot  may 
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Reductioo  of  the  vanu  ddfonnity.   (Loraas.) 

be  bent.  The  forefoot  is  then  grasped  firmly  bj  the  left  hand« 
and  one  begins  a  series  of  outward  tmsts  over  the  fulcrum  of  the 
opposing  palm,  gently  at  first,  with  alternate  relaxxition  of  pressure, 
but  %iith  gradually  increasing  force  as  the  resi^stant  tissues  stretch 
under  the  tension. 

If  greater  force  is  require*],  a  triangular  block  of  wood,  well 
padded,  may  be  used  as  the  fulcrum  (Fig.  510),  one  hand  pressing 
on  the  heel  and  the  other  on  the  forefoot;  but  there  is  a  great 
advantage  in  using  nothing  but  the  hands,  because  one  feeU 
that  no  injurious  force  is  likely  to  be  exerted*    Under  this  steady 
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manipulation  the  foot  soon  loses  its  rigiditj  and  its  elastic  recoil 
toward  deformity;  it  becomes  so  limp  that  ^ith  two  fingers  one 
cannot  only  hold  the  sole  stniight,  but  can  push  it  or  bend  it 
outward.  This  <*onipIetes  the  first  stage  of  the  methodical  cor- 
rection. 

One  then  turns  his  attention  to  the  inversion  of  the  sole,  which 
makes  the  outer  border  of  the  foot  lower  than  the  inner  k^rder. 
The  leg  is  gnisped  firmly  n«kr  the  ankle  with  the  left  hand,  and 
with  the  right  the  foot  is  forcibly  twisted  in  a  direction  dovmward, 
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FUtteBinB  the  sole.     (Lorca«.) 

outward,  and  upward,  over  and  over  agfiin,  %vith  steadily  increasing 
foR-e  as  the  tissues  slowly  yield »  until  it  may  be  f(»rced  into  a  posi- 
tion of  extreme  abduction,  so  that  the  sole  may  be  made  to  look 
outward  and  downward — ^the  reverse  of  the  former  attitude  (Fig. 
422). 

One  next  stretches  the  contracted  plantar  fascia  and  reduces 
the  cavus  which  is  usually  present  by  forcing  the  forefoot  toward 
dorsiflexion,  against  the  resistance  of  the  contracted  tendo  Achillis, 
until  the  sole  is  made  perfectly  flat   (Fig.  511).    Finally,  the 
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fourth,  and  often  the  most  diffieuh  part  of  the  rectificatioii — that 
of  forcing  the  displaced  astragalus  into  its  proper  position  between 
the  malleoli — is  attempted.  To  accomplish  this  the  tendo  AchilUs 
is  first  divided  subcutaneoushr,  and,  if  necessary,  the  posterior 
ligament  of  the  ankle  is  also  divided  at  the  same  time.  The 
patient  is  then  turned  upon  his  face  so  that  with  the  knee  resting 
on  the  table  the  leg  is  held  upright.  This  allows  one  to  hook  the 
fingers  about  the  extremity  of  the  os  calcis,  while  the  hand  and 
arm,  lying  along  the  sole  of  the  foot,  may  be  used  as  a  lever  to 
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H*><liictiiin  of  the  equmus  deformity.     (Lorenx.) 

force  it  toward  dorsal  flexion  as  the  os  calcis  is  drawn  down- 
ward. In  this  manner  forcible  stretching  is  continued  until  the 
dorsum  of  the  foot  can  be  bnnight  almost  into  apposition  Mrith 
the  crest  of  the  tibia.  When  the  operation  has  been  completed 
the  foot  should  be  j)erfectly  limp.  It  is  usually  somewhat  con- 
gested fnnri  the  pressure  of  the  fingers,  but  it  is  warm  and  the 
cinulation  is  unimpairecl. 

(Jne  may  assume  that  in  the  transformation  rigid  deformity 
to  yieldintr  tissues  can  be  moulde<l  into  the  desired  shape,  the 
com|)onent    |)art^   of   the   defonned   foot    must    have  been  sub- 
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jected    to   considerable   \iolence;    that    ligaments    and    muscles 

must  have  been  stretched  and,  it  may  be,  ruptured;  that  new 
surfaces  are  now  app*>sed  to  one  another  in  the  articulations, 
and  that  the  bones  have  l>een  forced  into  approximately  normal 
position.  This  method  of  treatment  has  a  great  advantage 
over  the  ordinary  operative  treatment  in  that  the  entire  foot  par- 
ticipates in  the  correction  instead  of  a  limited  portion,  as  when, 
for  example,  bone  is  remcived  by  cuneifonn  osteotomy.  It  has 
a  second  and   almost  equally  important  advantage  in  that  the 
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immediate  use  of  the  corrected  and  yielding  foot  is  possible  in 
the  place  of  the  necessary  rest  that  must  follow  cutting  opera- 
tions. For  these  reasi>ns  forcible  massage  should  be  the  operation 
of  choice,  anfl  preliminarj',  at  least,  to  more  severe  procedures 
in  the  treatment  of  resistant  ckib-foot  in  childhood.  The  only 
disadvantage  of  the  operation  is  the  actual  labor  wliich  it  neces- 
sitates on  the  part  of  the  sui^eon,  usiuiUy  twenty  minute  or 
more  of  rather  exhausting  work. 

The  foot  must  now  be  6xed  by  a  plaster  bandage  in  an  over- 
corrected   position.     It  is  first  evenly  covered  with  a  layer  of 
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cotton^  and  while  it  is  held  hj  the  asststant  the  plaster  bandAges 
are  applied  from  the  dps  of  the  toes  to  the  upper  part  of  the  thigh. 
It  is  important  that  the  toes  should  not  project  beyond  the  bandage 
because  of  the  swelling  that  sometimes  follows.  It  is  ijnportmntt 
also,  that  the  foot  should  be  held  in  the  proper  position  while  the 
bandage  is  hardening,  and  that  it  should  not  be  manipulated  to 
any  extent  after  the  bandage  is  applied,  in  order  that  no  rigid 
wrinkle  may  press  against  the  skin.  The  bandage  is  applied  above 
the  knee  in  order  that  the  tibia  may  be  rotated  outm-ard  to  its 
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normal  position  and  held  there,  and  because  more  effective  fijoUion 
may  be  assure*]  and  greater  pressure  exerted  on  the  foot  in  walk- 
ing. To  utilize  this  pressure  to  better  adviintage  the  bandage 
should  be  made  veiy  thick  beneath  the  sole,  and  a  thin  foot-pUte 
of  wood  may  be  incorpomted  in  the  jilaster  if  due  care  is  taken 
to  prerent  pressure  on  sensitive  points.  When  the  bandage  is 
applied  the  foot  should  be  flexed  beyond  the  right  aiigte»  twisted 
far  outwani,  and  the  outer  border  shoultl  be  elevated  considernblj 
beyond  the  level  of  the  inner  border  (Fig.  514). 
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One  would  suppose  that  much  pain  and  swelling  would  follow 
the  operation.  This  is,  however,  not  usually  the  case.  Often,  on 
the  following  day,  the  patients  are  able  to  stand  upon  the  foot, 
and  always  within  the  first  week  if  the  bandage  has  been  properly 
applied.  The  pain  following  this  operation  is  far  more  often 
caused  by  pressure  of  an  ill-fitting  bandage  than  by  the  violence 
that  has  been  used.  Thus  one  should  be  careful  to  remove 
sections  of  the  bandage  if  it  appears  to  cause  undue  discomfort. 
These  points  are  usually  the  front  of  the  ankle,  the  back  of  the 
heel,  and  the  inner  border  of  the  great  toe. 

The  Importance  of  Fonctioiial  Uae. — ^The  immediate  use  of  the 
foot  is  encouraged,  in  order  that  the  weight  of  the  body  falling 
on  its  yielding  structure  may  still  further  correct  the  deformity. 
Although  only  the  heel  and  inner  border  bear  weight  directly, 
yet  the  pressure  of  the  plaster  sole  on  the  parts  that  do  not  come 
in  contact  with  the  floor  is  usually  sufficient  to  mould  the  foot 
into  its  proper  shape.  If  greater  pressure  is  thought  to  be  neces- 
saiy,  wedges  of  wood  or  cork  may  be  attached  to  the  sole  of  the 
plaster  bandage,  so  that  all  parts  may  bear  weight  equally.  The 
bandage  is  covered  by  a  stocking;  a  slipper  may  be  worn  in-doors 
and  an  ordinary  overshoe  for  street  wear. 

The  first  bandage  should  be  removed  at  the  end  of  about  four 
weeks,  as  it  will  have  become  loose.  The  foot  will  then  be  found 
to  be  extremely  flexible,  and  by  an  enthusiast  it  might  be  consid- 
ered cured;  but  knowledge  of  its  previous  condition  should  make 
it  evident  that  a  much  longer  time  will  be  necessaiy  to  allow 
for  its  consolidation  in  the  new  position.  At  this  time  almost 
no  evidence  of  the  operation  remains  except,  it  may  be,  slight 
discoloration  of  the  skin.  The  foot  is  again  held  as  far  as  possible 
in  the  overcorrected  position  and  another  plaster  bandage  is 
applied,  usually  as  far  as  the  knee  only.  This  is  allowed  to  remain 
for  from  six  weeks  to  six  months,  according  to  the  character  of  the 
deformity  and  quality  of  the  after-treatment,  it  being  apparent,  of 
course,  that  the  longer  the  foot  is  fixed  in  the  overcorrected  posi- 
tion the  less  danger  of  subsequent  relapse.  The  patient  uses  the 
foot  constantly  and  is  drilled  in  the  proper  method  of  walking, 
so  that  the  muscles  of  the  limbs  may  become  accustomed  to  the 
new  and  nonnal  attitudes. 

In  most  instances  the  plaster  bandage  is  replaced,  at  tie  end 
of  about  three  months,  by  a  brace  to  be  worn  inside  the  shoe, 
usually  of  the  simplest  description  (Fig.  531),  consisting  of  an 
upright  bar  with  a  calf  band,  attached  to  a  steel  sole  plate  by  a 
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joint  that  will  permit  dorsal  flexion  but  checks  extension  at  a 
right  angle.  This  is  appUed  because  the  dorsal  flexors^  after 
years  of  disuse,  only  slowly  recover  suffic  ient  power  to  resist  the 
action  of  the  opposing  group  and  the  influence  of  gravnty. 

The  second  stage  of  the  treatment  is  now  begun*  This  may 
be  divided  into  a  period  of  active  treatment  and  one  of  super- 
vision* The  first,  or  treatment- 
stage,  consists  in  massage  of  the 
entire  leg  and  of  the  foot  to  stimu- 
late the  growth  of  the  atrophied 
muscles,  and  methodical  manipula- 
tion of  the  foot  several  times  a  day. 
The  important  point  in  this  manip- 
ulation IS  to  force  the  foot  with  the 
hand  to  the  extreme  limit  of  the  range 
of  motions  possible  immediately  after 
the  operation,  \iz,,eversion,  abduc- 
tion, and  dorsal  flexion,  in  the  same 
order  as  at  the  time  of  operation. 
At  the  same  time  the  patient  attempts 
voluntarily  to  carry  out  these  motions 
with  his  own  muscles,  the  power 
Iteing  supplied  by  the  hand  of  the 
manipulator.  Slowly  the  muscles 
gain  in  strength  and  ability*  and 
when  normal  muscular  power  ami 
balance  have  been  regained,  the 
patient  is  practically  cured.  But  for 
a  long  period,  supenision  of  the 
patient's  attitude,  of  the  manner  of 
using  the  foot,  of  the  wear  of  the 
sole  of  the  shoe  and  the  like  must 
l*e  exercised  if  one  aims  to  restore  its 
nonnal  appearance  aiui  function. 
One  cannot  emggemte  the  impdrtnnce  of  this  after-treatment, 
and  of  suj>er\ision  at  least,  on  the  part  of  the  surgeon.  The 
active  treatment  may  often  be  left  to  the  parents.  But  (*iinstant 
overmght  is  necessan*  to  make  this  after-treatment,  wliich  seems 
so  commonplace  and  simjJe,  effei-tive,  and  to  assure  one*s  sdf 
that  the  ninge  of  motion  regained  by  the  operation  docs  not  grad- 
ually become  more  and  more  restricted,  even  though  the  contour 
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of  the  foot  appears  to  be  normal  Forcible  manual  correction  may 
be  employed  with  advantage  from  the  second  to  the  tenth  year, 
although  the  limits  may  be  extended  in  either  direction  in  special 
cases.  In  th'S  operation,  as  described,  the  tendo  AchilUs  is  the 
only  structure  divided.  There  is  no  particular  objection  to  subcu- 
tane«ius  division  of  other  tendons  or  ligaments  in  connection  with 
forcible  manual  correction;  but  for  such  pn^longed  manipulation  it 
is  much  better  if  the  skin,  which  itself  must  be  stretched,  is  un- 
broken and  drj'  rather  than  moist  from  the  bleeding  from  punctured 
wounds-  For  this  reason  it  is  welt  to  correct  the  deformity  without 
tenotomy  if  possible.' 

Secondary  Deformities. — In  cases  such  as  have  been  described 
secondarj^  distortions  of  the  limb  are  often  present.  Knock- 
knee  rarely  requires  other  treatment  than  daily  manual  correc- 
tion in  connection  with  the  massage  of  the  foot  and  leg.  Hyper- 
ejctension  at  the  knee  will  corretl  itself  during  the  treatment  of 
the  foot,  wliicli,  being  fixed  in  an  attitude  of  dorsal  flexion,  obliges 
the  patient  to  bend  the  knee  habitually  in  walking.  Inward 
rotation  of  the  leg  upon  the  thigh  is  often  present.  This  may  be 
oveit-'ome  by  methodical  luanipulation  and  by  the  use  of  a  brace 
attached  to  a  pelvic  band  (Fig.  516)* 

In  many  instances,  particularly  in  childhood  and  adole-scence, 
the  patient  has  so  long  walked  with  exaggerated  outward  notation 
of  the  femur  that  after  correction  of  the  deformity  no  inward 
rotation  of  the  foot  appears,  even  though  inward  rotation  of  tlie 
tibia  be  present.  In  other  cases  the  inward  rotation  of  the  foot 
is  caused  by  a  failure  to  completely  replace  the  astragalus  between 
the  malleoli.  Occasionally  the  tibia  is  actually  t\^isted  on  its 
long  axis,  so  that  an  osteotomy  may  be  required  in  order  to  over- 
come the  deformity. 

Malleotomy, — In  confirmed  club-foot,  of  the  ij^  under  con- 
sideration, the  chief  obstacle  to  perfect  correction  is  often  the 
astragalus.  This  is  displaced  forw^ard,  downward,  and  inward, 
only  the  posterior  portion  of  its  articulating  surface  being  con- 
tained between  the  malleoli.  Thus  the  space  l^tween  the  two 
bones  may  have  become  insufficient  for  the  anterior  and  wider 
part  of  the  body  of  the  astragalus.  In  such  casesi  e\xn  after 
division  of  the  tendo  Achillis  and  the  posterior  ligament  of  the 

'  Forcible  manual  comwtioa  appoam  to  hnvo  boen  described  first  by  Delore.  Loreos  cm- 
ploys  the  method  ^upplexaented  in  the  older  c«ae»  by  tbe  use  of  his  oiteoclut.  to  the  exolu-' 
BioD«  pruciically ,  of  aU  other  treatmeRt.  (Heilung  des  KlumpfuMe*  durch  dai  modelUneudt 
Redro^ciment,  Wiener  Klinik,  Novamber,  1805^)  For  thui  reaaon  it  lb  Bometimea  culled  the 
Lor«Ds  ircatmeot.  The  method  that  has  been  desoribed  has  been  employed  by  the  author 
for  miuiy  years. 
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ankle,  dorsal  flexion  still  remains  restricted,  and  examination 
shows  that  the  astragalus  still  projects  as  before,  even  though  the 
foot  has  been  forced  into  a  position  of  apparent  dorsiflexion  and 
abduction.  This  apparent  correction  is  the  result  of  overcorrec- 
tion at  the  mediotarsal  joint,  of  outward  rotation  of  the  tibia  upon 
the  femur,  and  of  backward  displacement  of  the  fibula. 

In  such  instances  the  malleoli  may  be  separated  from  one 
another  by  dividing  the  ligaments  that  hold  them  in  apposition. 
A  straight  incision  about  two  inches  long  is  made  directly  over 
the  anterior  aspect  of  the  articulation,  the  ligaments  are  divided, 
and  by  inserting  a  thin  chisel  the  bones  are  pried  apart,  while 
the  astragalus  is  replaced  in  the  proper  position.  This  is  usually 
easy  if  the  restraining  tissues  on  the  posterior  part  of  the  ankle 
have  been  divided.  The  wound  is  then  closed  and  the  foot  held  in 
the  overcorrected  position  by  a  plaster  bandage.  Complete  cor- 
rection of  the  varus  deformity  should,  of  course,  precede  this 
operation. 

It  might  seem  on  first  consideration  that  if  immediate  correc- 
tion of  deformity  can  be  accomplished  so  easily  in  the  confirmed 
cases  it  should  be  employed  even  in  infancy.  There  are,  how- 
ever, practical  reasons  against  it:  First,  because  the  foot  is  so 
small  that  it  cannot  be  easily  manipulated;  second,  because  even 
after  it  is  corrected  it  must  be  supported  until  the  child  begins 
to  walk;  and  third,  because  the  foot  can  be  so  readily  straightened 
without  operation,  which,  even  of  so  slight  a  character,  is  some- 
times the  cause  of  much  anxiety  to  the  parents.  For  these  reasons, 
although  immediate  reduction  of  defonnity  is  a  practicable  opera- 
tion, it  is  usually  postponed  until  a  later  time. 

Subcutaneous  Tenotomy. — The  division  of  tendons  and  other 
tissues  by  the  sulxutaneous  method  has  been  mentioned  incident- 
ally, but  as  it  has  so  long  occupied  an  important  and  even  at  one 
time  the  most  imjx)rtant  place  in  the  treatment  of  club-foot,  the 
operation  and  its  effects  may  he  described  somewhat  in  detail. 

Tenotomy,  as  has  been  stated,  is  perfonned  for  the  purpose  of 
removing  an  obstacle  to  the  correction  and  overcorrection  of 
deformity.  In  the  acquired  or  paralytic  form  of  talipes  one 
or  more  shortened  tendons  may  he  the  chief  obstacles  to  reposi- 
tion; hut  in  the  congenital  form,  in  which  all  the  tissues  have 
gn)\\n  into  deformity,  the  shortened  tendons  art*  by  no  means  the 
onlv  resistant  j)arts,  and  tenotomy  should  he  considered,  there- 
fore, merely  as  an  incident  in  corre<tion.  In  the  ordinary  treat- 
ment of  infantile  clul>-foot  tenotomy  is  usually  unnecessary  and  in 
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the  great  majority  of  cases  division  of  the  tendo  Achillis  is  alone 
required. 

When  the  tendon  has  been  divided  the  deformity  is  inmiedi- 
ately  overcorrected;  thus  the  two  extremities  are  separated  to 
the  extent  necessary  to  allow  the  improved  position.  At  the  end 
of  three  weeks  or  more^  or  at  the  time  when  the  first  plaster 
bandage  is  removed^  the  space  will  be  filled  with  new  material^ 
and  in  another  month  the  splice^  which  will  be  somewhat  larger 
and  thicker  than  the  normal^  should  be  strong  enough  for  use. 
The  sUght  thickening  at  the  site  of  the  operation  may  be  felt  for 
a  year  or  more,  but  for  all  intents  and  purposes  the  new  and 
lengthened  tendon  is  perfectly  normal,  as  is  the  function  of  the 
muscle  of  which  it  is  a  part. 

The  process  of  repair  is  somewhat  as  follows:  Immediately 
after  the  operation  the  space  between  the  divided  ends  of  the 
tendon  is  filled  or  partially  filled  with  blood;  then  leukocytes 
appear,  which,  with  those  in  the  blood  clot,  serve  as  pabulum 
for  the  plasma  cells  which  migrate  from  between  the  fasciculi  of 
the  tendon  and  from  the  tendon  sheath.  The  fibrin  and  red  cor- 
puscles of  the  clot  are  absorbed;  the  extremities  of  the  divided 
tendon  soften  and  become  fused  with  the  new  material,  which 
begins  to  take  on  the  form  and  consistency  of  true  tendon  and 
to  separate  itself  from  the  adherent  sheath.  This  new  tendon 
differs  from  the  normal  structure  in  that  the  fibrous  fasciculi 
are  more  irregular  and  its  substance  is  more  like  scar  tissue,  but 
practically  it  is  normal  in  its  appearance  and  function.* 

Since  the  tendon  sheath  serves  an  important  purpose  in  repair, 
it  should  be  disturbed  as  little  as  possible.  For  this,  as  well  as 
for  other  obvious  reasons,  subcutaneous  tenotomy  of  the  tendo 
Achillis,  which  is  so  prominent  and  so  distinct  from  other  impor- 
tant parts,  is  to  be  preferred;  but  if  more  extensive  division  of 
other  tendons  is  required  the  open  operation  is  often  indicated. 

Division  of  the  Tendo  Achillis. — ^For  this  operation  anaesthesia 
is  usually  required,  preferably  by  means  of  niti^us  oxide  gas;  and 
it  is  hardly  necessary  to  state  that  surgical  cleanliness,  even  in 
so  slight  a  procedure,  is  essential. 

The  instrument  should  be  small  and  very  sharp,  so  that  no 
force  is  required  in  the  operation;  the  blade  should  be  as  long  as 
the  tendon  is  wide.  The  patient  is  turned  upon  the  side  or  to 
the  prone  position,  so  that  the  foot  may  be  held  with  the  heel 

1  R.  Seggel,  Beitr&se  lur  klizu  Chir.,  1903,  Band  xxxviL,  a  842. 
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upward  bv  the  left  hand.  The  position  and  size  of  the  tcndoo 
is  ascertained  by  careful  palpation,  and  the  knife  is  then  insened 
to  its  inner  side,  at  about  the  level  of  the  extremitv  of  the  intcmal 
malleolus.  The  flat  surface  of  the  blade  is  held  paralld  to  the 
tendon,  and  it  is  passed  beneath  it  until  its  pcnnt  can  be  fdt  beoeath 
the  skin  on  the  opposite  side.  The  edge  is  then  turned  upirud 
and  the  tendon,  being  made  tense,  is  divided  by  a  sawiiig  motion 
of  the  knife..  When  the  division  is  complete,  as  indicated  by 
the  separation  of  the  divided  ends,  the  knife  is  withdrawn,  and 
the  minute  opening  in  the  skin,  from  which  there  is  usually  sHght 
bleeding,  is  covered  with  a  pledget  of  aseptic  cotton.  The  foot 
is  forced  into  dorsal  flexion  and  is  securely  fibced  by  a  plaster 
bandage.  In  applnng  the  dressing  one  should  take  care  that 
no  pressure  is  brought  upon  the  seat  of  operation,  as  this  mi^t 
interfere  with  the  effusion  of  plastic  material.  As  soon  as  the 
discomfort  attending  the  operation  has  subsided  the  patient  is 
encouraged  to  stand  and  to  walk.  Functional  use  stimulates  the 
circulation,  and,  far  from  retarding  repair,  it  is  in  my  experience 
an  important  agent  in  assuring  firm  and  rapid  union. 

Tbe  Open  Method. — The  tendon  may  be  exposed  by  a  kng 
vertical  incision;  it  is  then  split  for  a  distance  of  two  or  three 
inches,  and  the  diWsion  is  completed  at  the  upper  and  lower  ends. 
The  two  halves  are  then  allowed  to  slide  by  one  another  until 
the  necessan-  elongjttion  has  been  obtained.  These  are  then 
sutured  to  one  another. 

Thef>reti<ally,  this  openition,  which  assures  union  at  a  point 
of  selection,  is  safer  xhan  the  subcutaneous  method,  in  which  the 
ends  of  the  tendon  are  sepjirated  from  one  another;  practically, 
it  is  in  this  rlas.s  of  cases  less  satisfactory'  in  its  results  than  the 
subrutaner>i].s  methrKl. 

Division  of  the  plantar  faJtcia  is  often  necessary.  ITie  tenotome 
is  insertefl  Ix-neitth  the  skin  at  about  the  centre  of  tlie  concavity 
to  one  or  the  other  M(Je  of  the  central  biin<l  of  the  fascia,  which  is 
di\nderl  by  a  sawing  motion  of  the  knife.  The  part  is  put  upon 
the  stretcli,  and  other  resisting  biinds  to  the  outer  and  inner  side 
are  divifled  in  the  same  manner;  the  ca\iis  is  then  ct>rrected  by 
manual  or  instnimental  fone. 

Division  c»f  the  tibialis  anticus  is  not  often  necessary,  as  this 
tendon  offers  little  rtsistanre  to  the  rectification  of  deformity  of 
the  onlinan'  tyjK'. 

The  tenflon  c)f  the  tibialis  posticus  ma\  be  divided  together 
with  that  of  the  tibialis  anticus  near  the  points  of  attachment. 
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If  the  operation  is  required  it  may  be  combined  with  simulta- 
neous section  of  the  calcaneonavicular  ligament,  with  which  are 
blended  the  anterior  part  of  the  deltoid  and  fibres  of  the  anterior 
ligament  of  the  ankle.  According  to  Parker's  directions,  the  foot 
should  be  strongly  abducted  to  make  the  parts  tense.  The  teno- 
tome is  entered  directly  in  front  of  the  anterior  border  of  the  internal 
malleolus,  its  cutting  edge  being  turned  forward  between  the  skin 
and  the  ligament.  It  is  then  turned  toward  the  ligament,  and 
the  tissues  are  divided  to  the  bone.  The  blade  is  then  made  to 
enter  the  interval  between  the  astragalus  and  the  scaphoid,  and 
is  carried  downward  and  forward  to  divide  the  inferior  part  of 
the  ligament  and  at  the  same  time  the  tendons  of  the  tibialis 
anticus  and  posticus. 

The  posterior  ligament  of  the  ankle-joint  may  be  divided  or 
suflBciently  weakened  so  that  it  may  be  ruptured  after  section  of 
the  tendo  Achillis  by  passing  the  knife  directly  downward  in  the 
middle  line  upon  the  upper  border  of  the  astragalus. 

The  Correction  of  Confirmed  Club-foot  by  the  Method  of 
Julius  Wolff. 

Wolff's  treatment  of  club-foot,  as  described  by  Freiberg,  a 
former  assistant  in  his  clinic,  may  be  summarized  as  follows:^ 
The  patient  is  anaesthetized,  and  with  the  hands  and  by  the  use 
of  a  moderate  amount  of  force  the  deformity  is  reduced  as  far  as 
possible.  The  foot  is  held  in  the  improved  position  by  means  of 
strips  of  adhesive  plaster  passing  from  the  dorsal  surface  of  the 
inner  border  of  the  foot  under  the  sole  and  up  to  the  outer  aspect 
of  the  leg.  The  leg  and  foot  are  then  covered  with  cotton  from 
the  tuberosity  of  the  tibia  to  the  tips  of  the  toes,  and  a  plaster 
bandage  is  applied.  As  the  plaster  is  hardening  the  position  of 
the  foot  is  still  further  improved  by  pressing  the  heel  inward  and 
the  forefoot  outward  and  upward.  Two  fenestra  are  cut  in  the 
plaster  at  the  jx)ints  of  greatest  pressure — one  over  the  external 
surface  of  the  ankle  and  the  other  over  the  internal  surface  of 
the  great  toe.  If  tenotomy  is  considered  necessary  it  is  usually 
performed  as  a  preliminary  operation  several  days  before  forcible 
correction. 

On  the  third  or  fourth  day  after  the  operation  a  wedge-shaped 
section  is  cut  fmm  the  bandage  on  the  outer  side  of  the  ankle- 
joint  and  a  lineixr  division  is  made  about  the  ankle,  so  that  the  leg 

1  Medical  News,  October  20.  1892. 
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Fig.  517 


and  the  foot  parts  of  the  bandage  are  separated  {Fig,  517).  The 
leg  being  held  6rmly,  the  foot  is  forced  outward  and  upward  to 
the  extent  that  the  wedge-shaped  opening  on  the  plaster  will 
allow,  and  the  two  sections  are  then  united  by  a  covering  of  plaster 
bandage.  For  the  secondarj-  correction  anesthesia  is  not  required. 
At  intervals  of  several  days  larger  wedges  are  removed,  and  the 
manipulation  is  repeated  until  the  patient  stands  with  the  foot 
in  a  satisfactorj'  attitude;  that  b,  in  pronation,  abduction,  and 
dorsi flexion.  If  the  deformity  is  extreme  the  bandage  may  be 
reapplied  before  the  correction  is  com- 
pleted with  ad\antage.  One  should  take 
care  that  the  toes  are  not  compressed,  but 
He  on  the  same  plane  in  normal  relation 
to  one  another. 

When  rectification  is  complete  the  plaster 
bandage  is  covered  with  strips  of  pine  shav- 
ings, held  in  place  by  a  crinoline  bandage, 
and  painted  with  carpenter*s  glue.  When 
this  is  hardened  the  whole  is  coverefl  \iitha 
thin  silicate  bandage;  over  this  the  shoe  is 
fitted  and  the  patient  is  encouraged  to  walk. 
Tliis  form  of  dressing  is  used  until  the  trans- 
formation of  the  deformed  parts  may  be  sup- 
(j<>:sed  to  be  complete,  the  time  varying  with 
the  case,  from  a  few  months  to  a  year.  The 
time  required  for  the  primary  correction  is 
from  a  week  to  a  month.  When  the  bandage 
is  finally  removed  massage  and  exercises  are 
to  be  employed,*  Wolff's  treatment  is  an  efficient  means  of  correc- 
tion, alt  hough  somewhat  tedious.  It  may  be  more  conveniently  em- 
ployed in  later  childhood  and  adolescence  than  at  an  earlier  age. 


Tbc  pomt»  Ab  wbich  the 
bMidsce  u  divided  uid  tbe 
wedfc  remOTed.  (Freiberg.) 


Forcible  Correction  of  Deformity  by  Means  of  OBteodasts 
and  Wrenches. 

In  place  of  manual  correction  greater  force  may  be  employed 
by  means  of  wrenches  or  osteoclasts  to  overcome  the  deformity. 
There  is  this  imjM>rtant  difference  between  the  two  procedures: 
force  may  be  applies  I  by  the  hands  for  as  long  a  time  as  is  necessaiy 
without  fear  of  injury,  w^hile  force  applied  by  a  machine  must  be 


tia4  lilt  Bthaiulluni  6m  Kluiai»f^iaMi.    luUia  Wolff. 
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momentary  because  of  the  pressure  and  strain  on  the  parts  where 
the  leverage  is  exerted.  Manual  force  continuouslj  applied  may 
be  supposed  to  stretch  the  resistant  parts,  and  although  much 
less  power  is  exerted  it  is  really  more  effective  than  the  sudden 
and  momentary  force  of  the  wrench  or  osteoclast,  because  it 
may  be  continued  until  the  deformity  has  been  overcorrected, 
wioile  complete  correction  by  means  of  instniments  may  neces- 
sitate several  operations. 


Flo,  ."ilg 


Flo,    510 


^t  \ 


Tbo  Thomns  wroncb  as  tuiecl  in  the 
correction  of  club-foot. 


HesistaDt  i:h]b-fout  in  JiLter  chLldbucMl. 
(Seo  Fiff.  6210 


The  Thomas  Method. —Of  Instrumental  correction  that  by 
means  of  the  Thomas  wrench  is  one  of  the  simplest  and  most 
efBcient.  The  wrenching  may  or  may  not  be  preceded  by  ten- 
otomy, a  point  to  be  decided  by  the  resistance  of  the  parts.  As 
a  rule,  division  of  the  tendo  Achillis  alone  is  necessary.  The 
instrument  is  a  simple  heavy  monkey-wrench,  of  which  the  jaws 
have  been  replaced  by  two  strong  pins  slightly  bulbous  at  the 
ends  to  keep  the  covers  of  rubber  tubing  from  slipping  off. 
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The  wrench  is  applied  to  the  inner  skle  of  the  foot  und  screwed 
down  so  that  it  may  **bitc"  and  hold  its  place  firmly,  for  if  it 
slips  it  is  likely  to  abrade  or  tear  the  skin;  then  with  consider- 
able force  the  f(»ot  is  twisted  outward  and  upward  (Fig*  518), 
The  ** keynote*'  of  the  operation  is  to  so  wrench  the  foot  that 
it  loses  its  elasticity  and  shows  no  tendency  to  recoil  toward  defor- 
mity. The  foot  is  then  placed  in  the  best  possible  position^  and 
is  retained  there  by  the  Thomas  foot  splint  or  by  a  plaster  bandage. 
In  certain  instances  one  may  complete  the  rectification  at  one 
operaticm,  but  this  is  not  usually  attempted,  the  prt)cediire  being 
ref)e4ited  at  inten'als  of  a  few  days  until  the  deformity  bis  been 
overcorrectetl.  In  very  resistant  cases  eight  or  ten  applications 
of  foR*e  may  be  nei^essary.  When  the  fleformity  has  been  rec- 
tified the  fo«>t  is  held  in  the  overcorrected  pcxsition  for  several 
weeks  by  the  splint  or  by  the  plaster  bandage. 

As  a  walking  appliance  a  simple  upright  of  iron  with  a  calf 
band  is  applied  to  the  inner  side  of  the  leg,  from  a  point  just 
below  the  knee  to  the  heel  of  the  shoe  into  which  it  is  inserted, 
as  is  the  Thomas  knock-knee  brace  (Fig.  376).  By  bendirig  ibe 
upright  the  fr>ot  may  be  held  in  slight  valgus,  and  this  position 
IS  still  further  assured  by  making  the  outer  side  of  the  sole  of 
the  shoe  thicker  than  the  inner,  so  that  the  weight  falls  upon  the 
itmer  Iwmler  of  the  foot.  In  many  instances  the  walking  bnice 
may  be  dispensed  with  in  the  after-treatment,  but  a  light  brace 
is  usually  worn  to  hold  the  foot  in  the  corrected  position  during 
the  night,  until  the  power  of  the  abductors  and  dorsal  flexors  has 
been  regained.  Massage  and  manipulation  are  used  in  the  after- 
treatment  in  the  manner  already  described. 

When  proi>erly  applied  the  treiUment  is  satisfactory^  and  free 
from  danger.  Sloughing  of  the  tissues  caused  by  the  pressure 
of  the  instniment  or  by  the  plaster  bandages  has  been  reported, 
but  such  accidents  have  not  occurred  in  the  extensive  practice  of 
Thomas  imd  Jones, 

CorrectioE  by  Means  of  the  Osteoclast.— The  late  Mr. 
Grattan,  of  Cork,  use^l  the  osteoclast  that  goes  by  his  name 
(Fig.  380)  to  crush  and  to  overcorrect  resistant  club-foot.  The 
operation  may  include  besides  the  c«>rrection  of  the  defomiity  of 
the  foot  itself,  fmcture  of  the  leg  above  the  malleolus,  to  turn  the 
foot  toward  valgus,  and  a  second  fracture  half-way  up  the  leg, 
to  overcome  the  inward  rotation  or  twist  of  the  tibia.  Mr. 
Gmttan's  results  have  been  very  satisfactory.  Other  appliances 
Gaiislructed  on  somewhat  similar  principles   may  be  emptoyed. 
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Of  these  the  Loi-enz  osteon  last*  and  the  Bradford^  lever  apparatus 
are  the  most  effective. 

The  Open  iBcisioii  Combmed  witb  Forcible  Rectification  of 
Deformity.  Phelps'  Operation.— When  extensive  (li\ision  of 
contracted  parts  is  indicated  the  open  incision  is  to  be  preferred 
because  of  the  opp»rtiiiiity  thu.s  offered  for  the  recognitioo  «nd 
for  intelligent  se!e<*tion  of  si  met  ii  res  that  recjuire  di\ision  in  the 
final  correction  of  the  def<»rinity. 

Phelps*  operation  is  essentially  simply  the  division  of  resistant 
piirts  thmngh  an  incision  on  the  inner  bonier  of  the  foot,  com- 
bined with  sufhcient  force,  manual  or  instrumental,  to  overc*orrect 

Fin,    rj20 


llIuLaCmtiii^  the  CH>rr«otluii  of  the  loft  foot  by  Phelps'  opemtion. 

the  deformity.  It  is  the  most  conser\"ative  of  the  more  radical 
prrn-ednres,  and  by  it  even  the  most  severe  type  of  deformity  in 
the  adidl  can  be  corrected;  that  is  to  say,  the  defonnity  may  be 
overcome  and  a  serviceable  fix*t  may  be  tissured  to  the  putienl* 
Perfec^t  functional  cure  is  not  possible  when  defonnity  has  been 
confirmed  by  many  years  of  neglet*t. 

The  steps  of  the  Phelps'  operation  are  as  follows:  After  proper 
surgical  prepamtion  the  Esmarch  bandage  is  applieiL  The  tendo 
Acliillis  and  usually  the  posterior  ligaments  of  the  ankle  are 
divided  siilx"utanc?ously,   and    by    manual  or  instrumental   force 

'  Wiener  Klinik.  November,  December,  1S9S.       ^  Brriiiftirrj  tuid  LoyeLi,2<ied.,p.  414. 
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one  attempts  to  correct  the  plantar  flexion.  An  incision  is  then 
made  on  the  inner  tK:>rder  of  the  foot,  just  below  and  in  front  of 
the  internal  malleohis,  which  is  extended  directly  downward  over 
the  head  of  the  astragalus  to  include  the  inner  quarter  of  the  sole, 
Throngh  the  incision  all  resistant  parts  are  di\ided  in  order,  as 
stated  by  Phelps. 

1.  The  tibialis  posticus,  and  the  anticus  if  it  offers  resistance. 

2.  The  abductor  hallucis. 

3.  The  plantar  fascia, 

4.  The  flexor  brevis  digitomm. 

5.  The  long  flexor  of  the  toes. 

6.  The  deltoid  ligament  in  all  its  branches?. 

Fin.  $21 


Tlie  left  foot  (Fig.  510)  corrected  by  Fhel|»-v'  Mpenitioii  aud  by  eimeiform  utfteotuioy 

uf  iho  o&  c  ale  is. 

During  the  successive  division  of  the  tissues  repeated  attempts 
are  made  to  correct  the  foot,  and  only  those  structures  are  divided 
that  present  themselves  as  tense  and  resistant  tissues  when  the 
foot  is  forcibly  alMlucted. 

In  the  adult  type  *»f  club-foot  no  particular  effort  is  made  to 
recognize  the  ditferent  structures,  but  all  the  tissues  on  the  inner 
side  of  the  frjcit,  including  blrK>dves3eb  and  nerves,  the  deep  liga- 
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ments,  and  occasionally  the  tendon  of  the  peroneus  longus  muscle, 
are  divided.  Even  then  it  is  necessary  to  apply  considerable 
force  to  correct  the  defomiity.  In  certain  instances  the  recti- 
fication of  deformity  necessitates  osteotomy  of  the  neck  of  the 
astragalus  or  the  removal  of  a  cuneiform  section  from  the  os  calcis. 
The  object  of  the  Phelps  operation  is,  by  division  of  resistant 
tissues  and  by  the  use  of  force,  to  overcorrect  the  deformed  foot 
at  one  sitting,  and  as  much  force  and  as  extensive  di\ision  of 


Fia.   522 


Reaidiiiiit.  oiub-fuoi  iu  l»4er  ditidhooil,     vSe«  Fig,  523  j 


tissues  as  are  required  to  accomplish  this  object  should  be  employed 
by  the  opemtt^r. 

When  the  foot  can  be  held  in  the  desired  position  without 
resistance  the  wound  is  covered  with  Lister  protective,  the  foot 
and  leg  are  thickly  covered  with  gauze  and  cotton,  a  plaster 
bandage  is  applied,  and  the  limb  is  elevated.  The  large,  gaping 
wound  closer  by  granulation  in  from  one  to  three  months.  The 
first  bandage  is  usually  changed  at  the  end  of  one  or  two  weeks, 
and  the  patient  then  begins  to  be^r  weight  on  the  foot. 

By  this  operation  the  foot,  even  in  severe  cases  in  adult  life, 
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may  be  made  straight  in  appearance.  It  is  evident,  however, 
that  in  such  cases  the  correction  of  the  deformity  of  the  bones  is 
by  no  means  always  perfect,  for  the  forefoot  may  be  simply 
twisted  outward  and  upward,  while  the  astragalus  and  os  calcis 
may  remain  in  an  approximation  to  their  original  deformity. 
After  thorough  overcorrection  by  the  Phelps  operation  the  danger 
of  recurrence  of  deformity  in  the  adult  and  adolescent  type  of 
club-foot  is  not  great,  and  in  many  instances  support  other  than 
that  of  the  plaster  bandage  for  several  months  after  the  operation 
may  be  unnecessary;  but  in  childhood  the  ordinary  precautions 
1 1  in  after-treatment  to  prevent  relapse  will  be  necessary. 

Operations  on  the  Bones. 

Osteotomy  of  the  neck  of  the  astragalus,  as  a  supplementary 
part  of  the  operation  of  forcible  correction,  has  been  mentioned. 
In  certain  instances,  particularly  in  the  adolescent  or  adult  type 
of  deformity,  the  displaced  astragalus  may  offer  such  an  obstacle 
to  correction  that  its  removal  is  indicated — ^an  operation  first 
performed  by  Mr.  Lund,  of  Manchester. 

Astragalectomy . — ^The  astragalus,  which  in  club-foot  is  displaced 
forward,  may  be  removed  easily  by  means  of  an  incision  passing 
over  its  most  prominent  part,  in  a  direction  forward  and  down- 
ward from  the  tip  of  the  external  malleolus,  between  the  tendons  of 
the  peroneus  brevis  and  tertius.  The  soft  parts  are  drawn  aside, 
the  ankle  and  astragalonavicular  joint  are  opened,  and  the  attach- 
ments to  the  navicular,  and,  as  far  as  possible,  those  at  the  inner 
and  outer  border,  are  divided.  The  foot  is  then  adducted  so 
that  the  head  of  the  bone  may  be  seized  with  forceps  and  drawn 
upward,  the  interosseous  ligament  and  the  internal  lateral  liga- 
ment having  been  divided  with  curved  scissors,  the  astragalus 
is  removed.  If  after  removal  of  the  astragalus  the  deformity 
i  cannot  be  corrected,  the  anterior  part  of  the  os  calcis  or  the 

I  external  malleolus  should  be  removed  as  well.     A  useful  movable 

foot  may  be  obtained  by  this  operation,  but  it  by  no  means  assures 
the  patient  fn)ni  recurrence  of  defonnity.  It  is  never  indicated 
iis  a  priniarj^  operation,  in  childhood  at  lea.st.  The  varus  should 
be  thomughly  corrected  as  a  preliminary  procedure,  for  until 
then  the  resistance  that  the  Jistragalus  offers  to  dorsal  flexion 
cannot  he  accurafely  estimated  (Fig.  523). 

Cuneiform  Osteotomy. — ^The  removal  of  cuneiform  sections 
of  bone  fn)m  the  outer  border  of  the  foot  is  sometimes  indicated 
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when  the  deformity  is  of  long  standing,  but  the  operation  should 
be  secondaiy  to  other  methods  of  correction.  The  aim  should  be 
to  lengthen  the  contracted  and  shortened  tissues  on  the  inner 
border  of  the  foot  to  the  extent  required  for  reposition,  not  to 
remove  hone  to  accommodate  these  shortened  tissues.  If  this 
has  been  shown  to  be  impossible  by  ordinary  means,  then  re- 
moval of  bone  may  be  indicated;  but  it  is  not  often  necessary  in 
childhood  or  even  in  adolescence.  If  sufBcient  bone  is  cut  away 
from  the  adult  foot  to  permit  complete  correction  of  the  defor- 


Fta,  ss^ 


fia,  524 


After  forcible  coirection  lund  luitnigiir 
ItoUmy,    <Seo  Fi«.  523,) 


Partially  oorrtMted  olul>foot,  ihowukg 
AeooQdury  knook-kiiee. 


mity,  relapse  is  not  usual;  but  in  childhood,  as  has  been  statedj 
no  operation  m\l  take  the  place  of  after-treatment. 

The  treatment  by  cuneiform  osteotomy  as  it  is  ordinarily  cai^ 
ried  out  is  sufficiently  simple*  In  severe  cases  the  astragalus  is 
usually  removed,  and  a  wedge-shaped  section  of  bone  is  taken  from 
the  OS  calcis,  cuboid,  and,  if  necessary,  it  may  include  the  navicular 
b<:)ne  also.  The  external  malleolus  may  be  removed  if  it  inter- 
feres with  reposition.  Preliminar)'  fasciotomies  and  tenotomies 
are  usually  performed,  but  those  who  favor  this  method  of  treat- 
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ment  rarely  use  force  in  reposition.  If  the  deformity  is  less 
inarked  the  astragalus  is  not  removed,  but  a  part  of  its  body  and 
neck  are  included  in  the  cuneiform  resection.  The  foot  is  retained 
in  proper  position  until  the  wounds  are  closed;  then  plaster 
bandages  are  employed  for  several  months.  Braces  are  seldom 
used  in  the  after-treatment. 

Secondary  Osteotomy. — ^In  certain  cases  of  relapsed  or  in- 
effectively treated  club-foot,  even  in  childhood,  deformity  of  the 
OS  calcis  interferes  with  correction  of  the  foot.  In  such  instances 
the  removal  of  a  cuneiform  section  of  bone  from  the  anterior 
extremity,  may  be  of  service.  Osteotomy  of  the  tibia  may  be 
Quired  in  cases  of  persistent  ill  ward  rotation. 


*  Simple  Mechanical  Rectification  of  Deformity  in  Walking 
Children  and  in  Later  Tears. 

It  has  been  stated  that  simple  mechanical  rectification  of  de- 
formity was  possible  even  in  adolescence,  but  that  the  time  re- 
quired for  such  treatment,  usually  extending  over  several  years, 
as  a  rule,  excluded  it  from  consideration. 

The  simplest  mechanical  treatment  is  that  by  which  the  foot  is 
slowly  forced  from  equinovarus  into  equinovalgus  by  a  brace  on 
the  lever  principle,  which  is  at  first  shaped  to  the  deformity,  and 
is  then  gradually  straightened  as  the  resistance  diminishes.  When 
the  midpoint  has  been  passed  between  varus  and  valgus  the 
weight  of  the  body  aids  in  the  correction  of  the  remaining  varus 
and  equinus.  The  modification  of  the  Taylor  brace  used  by  Jud- 
son,  an  advocate  of  pure  mechanics  in  the  treatment  of  club-foot, 
will  serve  to  illustrate  the  type  of  apparatus  which,  with  slight 
change,  may  be  employed  to  correct  or  to  support  the  weakened 
or  deformed  foot. 

The  brace  consists  of  an  upright,  a  flat,  tapering  bar  of  mild 
steel,  a  foot-plate  of  steel  from  18  to  16  gauge,  and  a  strong  calf 
band.  The  shape  of  the  brace,  the  method  of  its  attachment  to 
the  leg  by  straps  of  webbing,  and  its  effect  in  gradually  changing 
the  attitude  of  the  foot  from  varus  to  valgus  are  shown  in  the 
accompanying  figures. 

The  upright  is  firmly  riveted  to  the  foot-plate  in  the  angle  of 
deformity,  so  that  the  patient  must  walk  upon  his  toes;  as  the 
equinus  is  decreased  by  the  influence  of  the  weight  of  the  body 
this  angle  is  lessened  (Figs.  527  and  531). 

The  important  points  are  that  the  brace  shall  be  strong  enough 
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to  hold  its  place  under  the  strain  of  use  and  that  the  foot  shall 
be  firmly  secured  to  it,  whether  one  or  many  straps  of  webbing 
are  required,  as  may  be  seen  in  the  figures.  The  use  of  massage 
and  manipulation  is,  of  course,  combined  with  the  mechanical 
treatment. 

By  persistent  attention  to  the  details  of  treatment  satisfactory 
results  can  be  obtained  occasionally  by  this  method  in  the  less 
resistant  cases,  even  in  adolescence. 


FiQ.  525 


^ 


Fio.  526 


The  Judsuu  brace.  Fig.  525  shows  the  construction  of  the  brace;  the  foot-plate,  with 
internal  flange  or  "riser,"  the  upright  riveted  to  it,  and  the  calf  band.  Fig.  526  shows  tha 
brace  adjusted  to  6t  the  deformed  foot. 

Recapitulation  of  the  Principles  of  Treatment  of  Congenital 
Talipes  Equinovams.— The  object  of  treatment  is  to  overcome 
and  to  overcorrect  the  deformity  at  as  early  a  period  of  life  as 
is  possible,  and  as  quickly  as  possible.  The  object  of  overcorrec- 
tion is  to  overcome  all  the  resistance  of  the  tissues  that  may  even 
in  the  slightest  degree  limit  the  normal  range  of  motion  in  any 
direction.  The  foot  must  be  fixed  in  the  overcorrected  posi- 
tion until  the  recoil  of  the  tissues  toward  deformity  is  no  longer 
present. 

It  must  be  supported  in  the  proper  relation  to  the  leg,  and 
at  a  right  angle  with  it,  until  the  muscular  balance  has  been 
re-established  by  stimulation  of  the  weaker  and  by  limitation  of 
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the  activity  of  the  stronger  muscles,  and  until  transformation  of 
the  internal  structure  has  been  completed. 

If  efficient  mechanical  treatment  is  applied  at  the  proper  time 
— that  is  to  say,  in  earliest  infancy — no  operation  other  than 
division  of  the  tendo  Achillis  will  be  required. 

If  the  deformity  is  not  corrected  or  is  but  partially  corrected 
when  the  child  begins  to  walk,  some  form  of  operation  is,  as  a 
rule,  indicated;  but  division  of  the  resistant  tissues  must  always 


Fio.  627 
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Fio.  529 


Showing  the  progressive  reduction  of  deformity.  Fig.  527  shows  the  ordinary  attitude  of 
the  neglected  club-foot  in  childh(x>d  with  the  adjustment  of  the  brace,  it  being  bent  to 
accommodate  the  deformity.  Fig.  528  shows  additional  details — an  upright  spur,  useful  in 
holdmg  the  heel  and  for  the  attachment  of  straps;  the  spur  of  sheet  brass  that  may  be  bent 
over  the  great  toe  to  hold  it  in  position.  Fig.  529  shows  other  details  in  the  method  of 
attachment,  a  strip  of  adhesive  plaster,  with  two  tails  in  the  place  of  the  band  of  webbing. 
This  aids  in  fixing  the  heel.     (See  Figs.  530  and  531.) 

be  combined  with  the  employment  of  sufficient  force  to  accom- 
plish the  desired  result,  viz.,  overcorrection  of  the  deformity. 
Forcible  manual  correction,  applied  in  the  manner  described,  is 
the  most  efficient  means  of  attaining  this  object.  No  instrument 
can  equal  the  hand.  The  force  that  can  be  applied  by  the  hand 
is  sufficient  for  the  correction  of  all  the  ordinary  cases  in  early 
childhood,  and,  in  combination  with  subcutaneous  division  of  the 
more  resistant  tendons  and  ligaments,  even  in  later  childhood  and 
adolescence. 


// 
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Forcible  correction  by  the  Thomas  wrench  under  the  same 
conditions  is  an  eflBcient  treatment,  but  there  is  a  manifest  disad- 
vantage in  submitting  a  patient  to  a  succession  of  operations, 
even  of  so  slight  a  character,  if  immediate  overcorrection  can  be 
attained  by  other  means. 

The  Phelps  operation,  which  combines  thorough  division  of  the 
resistant  parts  with  the  application  of  suflScient  force  to  overcorrect 
the  foot,  is  the  operation  of  selection  for  the  more  resistant  cases 
in  adolescence,  in  adult  life,  and  in  extremely  resistant  cases  in 
childhood. 


Fia.  530 


Fio.  631 


Showing  the  progressive  reduction  of  deformity  and  illustrating  the  process  of  changing 
the  shape  of  the  brace  from  time  to  time  until  it  holds  the  foot  in  valgus.     (See  Fig.  527.) 

Astragalectomy  and  cuneiform  osteotomy  are  never  indicated 
as  primary  operations,  but  one  or  the  other  may  be  necessary  for 
the  complete  rectification  of  the  deformity  when  other  means  have 
failed. 

Complete  cure  of  deformity,  even  in  the  later  years  of  child- 
hood, is  possible  by  means  of  braces  alone,  but  such  treatment  is 
very  tedious.  It  requires  the  continuous  supervision  of  the  skilled 
orthopedist,  as  well  as  the  intelligent  and  persistent  co-operation 
of  the  parents.    The  results  are  in  no  way  superior  to  those 
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attained  by  more  rapid  methods,  while  the  disadvantages  of  long 
continued  use  of  braces  are  suflSciently  obvious.  To  the  popular 
faith  in  braces  as  a  cure-all  of  deformity,  and  to  the  unintelligent 
use  of  braces,  may  be  ascribed  now,  as  in  former  times,  the 
greater  number  of  failures  in  treatment  of  this  eminently  curable 
deformity.  On  the  other  hand  the  belief,  so  prevalent  among 
physicians,  that  a  radical  operation,  if  it  does  not  absolutely 
assure  a  cure,  is,  at  least,  the  essential  part  of  the  treatment  is 
equally  falacious. 

Rectification  of  deformity,  by  whatever  means,  simply  com- 
pletes the  first  stage  of  treatment.  Perfect  cure  can  only  be 
assured  by  attention  to  the  small  details  of  after-treatment,  by 
checking  the  slightest  impulse  toward  deformity,  and  by  guiding 
the  unbalanced  foot  toward  normal  functional  use. 

Other  Varieties  of  Oongenital  Talipes. 

Forms  of  congenital  distortion  of  the  foot  other  than  equino- 
varus  are  not  uncommon;  but,  as  a  rule,  these  deformities  are  so 
slight  and,  as  compared  to  equino varus,  so  easily  remedied  that 
they  are  relatively  of  b'ttle  importance.  This  distinction  does 
not  apply,  however,  to  acquired  talipes,  which  will  be  considered 
in  the  succeeding  chapter. 

Congenital  Talipes  Varus. — Eighty-nine  cases  of  simple  varus 
are  recorded  in  the  table  of  statistics  in  a  total  of  2103  congenital 
deformities  of  the  foot. 

This  deformity  often  appears  to  be  an  incomplete  form  of 
equinovarus,  but  in  some  instances  there  is  simply  a  slight  inward 
twist  of  the  foot  without  supination  (Fig.  470).  In  some  cases  of 
this  character,  the  forefoot  is  apparently  drawn  inward  by  the 
active  movement  of  the  great  toe,  which,  in  such  cases,  seems 
almost  prehensile.  (See  Pigeon-toe.)  In  the  more  marked  form 
the  foot  is  adducted  and  supinated,  and  the  tissues  are  verj'  re- 
sistant. 

The  slight  grades  of  deformity  may  be  treated  by  simple  manip- 
ulation, and  if  distortion  persists  after  the  first  year  the  shoe 
will,  as  a  rule,  correct  it.  The  more  marked  varieties  must  be 
treated  like  the  varus  deformity  of  ordinary  club-foot,  by  braces 
or  by  the  plaster  bandage,  until  the  varus  has  been  transformed 
into  valgus.  The  after-treatment  is  the  same  as  that  for  ordinary 
club-foot. 
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Oongenital  Talipes  Equinus.— This  is  a  rare  congenital 
deformity,  about  half  as  common,  according  to  the  statistics,  as 
varus  (49  cases  in  2103).  The  term  equinus  implies  that  dorsal 
flexion  is  limited,  but  that  the  foot  is  not  deviated  to  one  or  the 
other  side  (toward  valgus  or  varus).  In  congenital  equinus  the 
deformity  is,  as  a  rule,  slight,  and  in  many  instances  it  may  be 
overcome  by  gentle  manual  force  applied  frequently.  In  the 
more  resistant  type  mechanical  correction  or  tenotomy,  followed 
by  overcorrection  and  support,  may  be  necessary. 

Oongenital  Talipes  Calcaneus.— Congenital  calcaneus  is  com- 
paratively rare  (47  cases  in  2103).  As  a  rule,  the  heel  is  promi- 
nent, the  foot  is  habitually  dorsiflexed,  and  the  dorsum  can 
be  easily  brought  into  contact  with  the  crest  of  the  tibia  (Fig. 
485).  The  exaggerated  cavus  that  is  usually  present  in  acquired 
calcaneus  is  absent.  Occasionally  the  deformity  is  accompanied 
by  hyperextension  of  the  knee;  and  if,  as  in  many  instances,  there 
is  a  history  of  breech  presentation,  it  may  be  inferred  that  the 
attitude  before  birth  was  one  of  extreme  flexion  of  the  thighs 
upon  the  abdomen,  the  anterior  surfaces  of  the  extended  legs 
being  pressed  closely  to  the  ventral  surface  of  the  body,  the  feet 
being  fixed  in  an  attitude  of  dorsiflexion.  As  a  rule,  the  defor- 
mity is  slight,  and  the  resistance  of  the  tissues  on  the  anterior  aspect 
of  the  leg  can  be  easily  overcome  by  massage  and  manipulation. 
The  foot  should  be  gently  forced  toward  plantar  flexion  several 
times  in  the  day,  and  the  weak  muscles  of  the  calf  should  be 
stimulated  by  massage. 

Cure  may  be  hastened  by  the  use  of  some  simple  form  of  reten- 
tion splint  to  hold  the  foot  in  plantar  flexion  until  the  posterior 
group  of  muscles  has  recovered  its  power.  Tenotomy  or  other 
operative  treatment  is  not  often  required. 

In  rare  instances  the  tibia  may  be  bent  slightly  backward, 
thus  increasing  the  deformity.  In  such  cases  the  distortion  of 
the  bone  may  be  overcome  by  manipulation  and  by  apparatus. 

Congenital  Talipes  Valgus. — Congenital  valgus  (Fig.  486)  is 
somewhat  more  common  than  the  preceding  varieties  (144  in 
2103).  Not  infrequently  it  is  combined  with  a  slight  degree  of 
calcaneus  or  equinus.  The  resistance  of  the  contracted  tissues 
is  not  greiit,  and  the  deformity  may  be  overcome,  in  most  cases, 
by  persistent  manipulation.  If  the  muscular  power  is  suflSciently 
unbalanced  to  warrant  it  the  foot  should  be  fixed  in  the  over- 
corrected  position  (varus)  for  a  time. 

Congenital  valgus  is  one  form  of   what  is  known   as  weak 
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ankle,  and  it  frequently  passes  unnoticed  until  the  child  laegins 
to  walk.  If  at  that  time,  in  spite  of  massage,  the  muscles  appear 
weak  or  if  the  foot  inclines  outward  when  weight  is  borne  it  is 
well  to  make  the  sole  of  the  shoe  wedge-shaped,  the  thicker  part 
(one-quarter  of  an  inch)  on  the  inner  side*  In  more  persistent 
cases  a  brace  may  be  necessary,  as  described  in  the  treatment  of 
the  acquired  variety.     (See  Weak  Foot.) 

Talipes  EquinovalgUS  is  le^  coiumon  (35  in  2103).    This  must 
be  treated  as  the  other  varieties    by  complete  overcorrection  of 

7^0.  533 
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deformity,   manual   or  otherwise,   aiul    by   sulnseipient    massage 
and  support  if  necessary. 

Calcaneovalgus  (87  in  2103),  Calcaneovarus  (10  in  2103). 
Equinocavus  (1  in  2103),  Valgocavus  (1  in  2103),OaYi]fl  (5  in 
2103),  are  extremely  rare,  as  indicattt]  by  the  statistics.  If  treated 
early  by  persistent  massage  supplemented  by  retention  apparatiiSt 
these,  as  well  as  nearly  all  slighter  grades  of  congenital  defor- 
mity, may  be  corrected  and  cured  even  before  the  child  begins 
to  walk* 
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Congenital   Deformities   of  the   Foot  Associated  witli 
Defective  Development. 

Talipes  Equinovalgtis  Associated  with  Congenital  Absence 

of  the  Fibula.— Tliis  is  a  rare  deformity,  but  the  Diost  commoD  of 
this  class.  The  foot  at  birth  is  usually  in  an  attitude  of  well- 
marked  and  resistant  eqoiiiovalgus-  The  leg  is  somewhat  shorter 
than  its  fellow,  and  the  tibia  is  often  bent  sharply  forward,  sonie- 
times  to  an  acute  angle,  at  a  point  somewhat  below  the  centre,  as 

Fio.  iS33 


Conseoitiil  «<|uiaov&ni8,  witJi  defonniiy  of  tUe  ffreat  ioeib, 

if  it  had  been  broken.  At  the  most  prominent  point  the  skin 
may  be  adherent  or  it  may  present  a  dimpleti  appe-arance.  In 
some  instances  the  formation  of  the  foot  is  perfect,  but  more 
often  one  or  more  of  the  outer  toes,  with  the  corresponding  meta- 
tarsal bones,  are  absent  (Fig.  534). 

Statistics.^Haudek  collected  from  the  literature  97  cases.  Of 
these  46  were  in  males,  21  were  in  females,  and  in  30  the  sex 
was  not  recorded.  In  67  (69  per  cent,)  there  was  total  absence  of 
the  fibula.  In  30  the  defect  was  partial;  of  the  lower  extremity 
of  the  fibula  in  17,  of  the  upper  extremity  in  9,  and  of  the  middle 
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in  2  caaes.    In  27  cases  bith  fibulie  were  absent  or  defective; 

in  68  one  only — ^the  right  in  31,  the  left  in  25,  and  in  the  others; 
the  side  was  not  recorded.  In  61  cases  toes  were  lacking,  andj 
in  these  cases  it  may  be  inferred  that  the  correspon<ling  meta- 
tarsal bones  w^ere  absent  also 
The  fourth  and  fifth  toes  were 
absent  in  27  cases;  the  little  toe 
alone  was  missing  in  15.  In 
many  instances,  as  is  usual  in 
cases  of  defective  development, 
deformity  of  other  parts  was 
present;  for  e^imple,  in  17  in 
stances  the  patella  was  absent  or 
iindevelopeij  and  in  1 1  the  upper 
extremities  were defec-tive.^ 

Etiology.— The  cause  of  de* 
formity,  associated  ^th  absence 
of  bone,  may  be  either  an  origi 
nal  defect  in  the  germ  or  it  may 
be  due  to  interference  with 
its  development.  In  some  in 
stances  amniotic  adhesions  may 
be  one  of  the  predisposing 
causes;  the  sharp  bend  in  the 
tibia,  so  often  present,  may  be 
due  to  the  lessened  resistance 
of  the  defective  part. 

Treatment.  —  The  indica- 
tions for  treatment  are  to  cor- 
rect the  deformity  of  the  foot  in 
the  usual  manner.  The  bend 
in  the  tibia  may  be  straighten^ 
by  manipulation  and  splinting, 
or  by  osteotomy  if  necessaiy. 
When  the  patient  begins  to  walk 
the  ffx>t  must  be  supported.  A 
light  steel  upright  on  the  outer  side  of  the  leg,  provided  ^ith  a 
T-strap  to  hold  the  leg  against  it,  i^iU  supply  the  place  of  the 
missing  fibula.     As  the  growth  of  the  tibia,  and  in  less  degree  that 

1  Cotton  and  Chute.  Bost^u  ModieaE  luid  Surgic&l  Joum&l,  I60«,  Nos.  8  and  9  (128  cues). 
MaxtiieUi.  Arcb.  Ortopedta,  1808.  F.  S.  Boioet,  Revue  d'Oithop^die,  November.  1890.  Yid* 
alflci  Emil  HaiQ  (113 cues),  Aroblv.  Orthop.  MechaolooUienipie und  Unfad  Chir.,  1903,  Bd«  i* 
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of  the  femur,  is  retarded  a  final  shortening  of  three  or  more  inches 
may  be  expected,  but  with  care  a  useful  limb  may  be  assured. 

Talipes  Varus  or  Equinovaras  Associated  with  Oongenital 
Absence  of  the  Tibia. — Defective  formation  of  the  tibia  is  much 
less  common  than  that  of  the  fibula.  Myers^  has  collected  46  cases . 
Of  the  38  cases  in  which  the  sex  was  recorded,  25  were  in  males  and 
13  in  females.  In  31  instances  the  defect  was  of  one  side;  in  17  both 
tibiae  were  defective.  In  most  of  the  cases  the  femur  was  somewhat 
shortened  and  its  lower  extremity  was  imperfectly  developed.  In  a 
third  of  the  cases  the  patella  was  absent,  and  in  many  instances 
other  malformations  were  present.  In  nearly  all  the  cases  there  was 
fiexion  contraction  at  the  knee  and  the  fibula  was  dislocated  back- 
ward. The  foot  is  practically  always  in  an  attitude  of  varus.  The 
toes  may  be  normal,  but  in  a  number  of  instances  the  great  toe 
is  lacking.  In  possibly  a  third  of  the  cases  a  portion  of  the  tibia, 
usually  the  upper  extremity,  is  present.' 

The  prognosis  as  regards  a  useful  limb  is  extremely  bad.  The 
growth  of  both  the  thigh  and  the  leg  is  much  retarded,  and  it  is 
almost  impossible  to  balance  the  foot  upon  the  fibula  by  any  form 
of  brace. 

The  ordinary  treatment,  after  the  correction  of  the  deformity 
of  the  foot,  has  been  to  resect  the  extremities  of  the  femur  and  the 
fibula  to  induce  anchylosis.  No  final  results  have  been  reported, 
but  it  may  be  assumed  that  an  artificial  limb  would  provide  a 
more  useful   support  than  the  short  and   distorted    extremity. 

Oongenital  Deficiency  and  Hjrpertrophy.— The  leg  bones  may 
be  perfectly  formed,  but  one  or  more  bones  of  the  foot  itself  may 
be  absent.  In  these  cases,  after  the  reduction  of  the  deformity, 
a  support  to  hold  the  defective  foot  in  its  proper  relation  to  the 
leg  must  be  used. 

The  foot  may  be  divided  into  two  parts,  so  that  it  resembles  a 
lobster  claw.  Supernumerary  toes,  or  deficiency  of  toes,  or  hyper- 
trophy of  one  or  more  of  the  toes,  with  or  without  corresponding 
overgrowth  of  the  foot  or  leg,  are  not  extremely  uncommon. 

These  deformities  must  be  treated  on  ordinary  surgical  prin- 
ciples.' 

1  Medical  Record,  July  15,  1005. 

'  LanoiB  and  Kuas  report  40  cases.     Revue  d'Orthop^die,  November,  1001. 
*  Ueber  missbildungen  der  Mensphilichen  Gliedmassen  und  ihre  entstehungsweise,  Rlaus- 
ner,  1000. 
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Oonstrictmg  Bands. 

Tightly  constricting  bands  of  scar-like  tissue,  accompanied  by 
deep  indentations  in  the  flesh  of  the  foot  or  leg,  are  sometimes 
seen.  These  are  supposed  to  be  caused  by  amniotic  adhesions. 
"Spontaneous  amputations"  of  toes  or  of  the  foot  itself  are  due 
to  the  same  cause  (Fig.  489). 

In  ordinary  cases  the  bands  require  no  treatment^  but  if  they 
interfere  with  the  nutrition  of  the  foot  they  may  be  removed. 

Oongenital  (Edema  of  the  Feet. 

In  rare  instances,  sometimes  in  combination  with  deformity, 
the  tissues  of  the  feet  appear  to  be  cedematous,  although  the  circu- 
lation seems  to  be  perfect.  The  condition  is  apparently  due  to 
obstruction  of  the  lymphatic  circulation. 

It  should  be  treated  by  massage  and  by  compression. 

Spina  Bifida  and  Talipes. 

Talipes  with  spina  bifida  should  be  treated  as  are  other  forms 
of  club-foot.  If  paratysis  of  the  lower  extremities  be  present, 
as  is  often  the  case,  the  corrected  feet  must  be  supported  as  in 
the  ordinary  forms  of  paraljrtic  deformity.* 


CHAPTER    XXIII. 

DEFORMITIES  OF  THE  FOOT  (Continued). 

Acquired  Talipes. 

In  the  account  of  the  congenital  deformities  of  the  foot  it  was 
stated  that  the  form  known  as  equinovarus  was  by  far  the  most 
conmion,  and  that  as  compared  with  it  the  other  deformities  were 
of  slight  importance. 

In  the  acquired  varieties  of  talipes  the  equinovarus  deformity 
is  much  less  common,  the  proportion  in  the  congenital  form  being 
77.4  per  cent,  and  in  the  acquired  30  per  cent,  of  the  total  num- 
ber. Acquired  equinus  comes  next  in  frequency,  25.9  per  cent, 
as  compared  with  2.3  per  cent,  of  the  congenital  deformity;  and 
every  variety  and  combination  of  distortion  finds  its  representa- 
tive in  acquired  talipes,  as  may  be  seen  in  the  tables.  (See  page 
761.) 

Etiology. — ^^rhe  cause  of  acquired  talipes  is  almost  always 
paralysis.  In  the  table  of  statistics  it  will  be  seen  that  in  79.9 
per  cent,  the  paralysis  was  of  spinal  origin  (anterior  poliomyelitis). 
In  11.5  per  cent,  it  was  cerebral,  the  talipes  being  a  part  of  the 
deformity  of  hemiplegia  or  paraplegia.  In  a  few  cases  the  de- 
formity was  caused  by  local  disease  or  by  local  paralysis,  and 
the  remainder,  or  7  per  cent.,  were  of  traumatic  origin. 

The  distinction  between  the  two  varieties  of  talipes,  congenital 
and  acquired,  has  already  been  emphasized.  In  the  congenital 
form  the  deformity  is  the  essential  disability,  for  when  deformity 
has  been  rectified  the  most  difiScult  part  of  the  treatment  has 
been  accomplished  and  perfect  cure  may  be  expected.  In  the 
acquired  form  the  straightening  of  the  foot  is  but  a  preliminary 
part  of  the  treatment,  for  cure  is  not  to  be  expected  except  in 
that  small  proportion  of  cases  in  which  the  primary  disease  of 
the  spinal  cord  has  caused  no  permanent  injury  to  its  structure, 
or  in  which  the  deformity  was  the  result  of  some  slight  or  pass- 
ing disability  or  of  disease  or  injury.  G)ngenital  talipes  cannot 
be  anticipated  or  prevented.  Acquired  talipes  is  an  effect  of  par- 
alysis only  when  protective  treatment  has  been  neglected.    It  is  a 
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result,  therefore,  that  may  be  foreseen,  and  thus,  by  proper  treat- 
ment, prevented. 

Development  of  Deformity. — The  characteristics  of  anterior 
poliomyelitis  are  described  elsewhere.  (Chapter  XVII.)  In  its 
effect  upon  the  foot  the  usual  sequence  is  somewhat  as  follows: 
At  the  onset  the  paralysis  is  usually  widespread,  affecting  an 
entire  limb,  for  example;  then  follows  a  period  of  partial  recovery, 
after  which  the  amount  of  damage  that  the  spinal  cord  has  sus- 
tained may  be  estimated.  It  is  during  the  period  of  partial 
recovery,  the  six  months  or  more  following  the  attack,  that  deform- 
ity develops.  If,  for  example,  the  anterior  group  of  leg  muscles 
is  paralys&ed,  the  foot  habitually  hangs  downward,  an  attitude 
induced  by  the  force  of  gravity  and  by  the  contraction  of  the 
unaffected  posterior  group.  If  it  is  allowed  to  persist  the  tissues 
acconmdodate  themselves  to  the  new  position;  the  active  mus- 
cles which  are  never  extended  to  their  normal  limit  become  struc- 
turally shortened,  while  the  weakened  or  paralyzed  muscles 
are  correspondingly  overstretched.  Even  within  a  few  weeks 
after  the  onset  of  the  paralysis  the  evidences  of  progressive  de- 
formity are  plain.  The  contracted  tissues  resist  passive  motion 
in  the  directions  opposed  to  the  habitual  attitude,  and  the  child 
shows  evidence  of  pain  if  force  is  used  to  increase  the  limited 
range  of  motion.  As  has  been  stated  already,  acquired  talipes 
is  an  unnecessary  deformity.  It  may  be  prevented  by  support- 
ing the  paralyzed  part  in  a  right-angled  relation  to  the  limb, 
and  by  systematic  passive  movements  throughout  the  entire  range 
of  normal  motions. 

Anterior  poliomyelitis  is  most  common  during  the  second  year 
of  life,  or  when  the  child  has  already  begun  to  walk.  When  the 
first  or  more  general  effect  of  the  disease  has  passed  away  the 
child  again  uses  the  disabled  limb  as  best  it  may;  thus  the  dis- 
tortion of  the  foot  is  increased  and  confirmed  by  the  weight  of 
the  body  and  by  functional  use  in  the  abnonnal  attitude. 

The  final  deformity,  in  a  particular  case,  can  be  predicted  from 
a  knowledge  of  the  function  of  the  muscles  which  have  been  dis- 
abled. For  example,  paralysis  of  the  tibialis  anticus,  the  most 
|x)werful  dorsiflexor  and  invertor  of  the  anterior  group,  must 
result  in  ecjiiinovalgus.  If  the  pemneus  bre\is  and  tertius  are 
affected  vanis  will  follow.  Pandysis  of  the  calf  muscles  will 
cause  calcaneiis.  Paresis  or  paralysis  of  the  entire  anterior  group 
will  cause  ecjiiiiius.  If  all  the  muscles  are  paralyzed,  what  is 
called  a  dangle-foot  is  the  result;  the  cold,  atn)phieil ^member 
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dangles  with  but  b'ttle  tendency  to  deformity  unless  it  is  capable 
of  use,  when  it  is  usually  forced  into  ^,n  attitude  of  varus  or 
valgus. 

A  slight  degree  of  paralysis  may  cause  so  little  inmiediate 
disability  that  it  may  be  overlooked,  and  yet  it  may  be  sufficient 
to  induce  disability  or  deformity  even,  in  later  years.  This  fact 
has  been  mentioned  in  the  etiology  of  the  contracted  foot. 

Differential  Diagnosis  between  Oongenital  and  Acquired 
Deformity.— The  history  itself  usually  indicates  the  etiology,  for 
deformity  of  the  foot  at  birth  is  never  overlooked  by  the  mother. 
Acquired  talipes  is  of  slow  development,  and  it  is  practically 
always  preceded  by  disease,  weakness,  or  injury. 

In  paralytic  talipes  (anterior  poliomyelitis)  there  is  evidence  of 
paralysis  in  loss  of  function  of  certain  muscles,  as  shown  by  elec- 
trical stimulation  or  by  pricking  the  foot  with  a  pin;  later,  in  the 
atrophy  of  the  muscles  and  often  in  the  evident  change  in  the 
nutrition  and  diminished  growth  of  the  limb. 

Only  in  neglected  and  extreme  cases  of  talipes  in  the  adolescent 
or  adult  could  there  be  difficulty  in  distinguishing  between  the 
acquired  and  the  congenital  deformity.  In  rare  instances,  it  is 
true,  paralysis  may  be  present  at  birth,  due  to  intrauterine  dis- 
ease or  to  defect  in  the  nervous  apparatus.  In  such  cases  the 
cause  of  the  paralysis  is  usually  apparent  (spina  bifida  or  spastic 
paralysis  associated  with  defective  cerebral  development),  and 
the  treatment  does  not  diflFer  from  that  of  the  acquired  form. 

Acquired  Talipes  Equinus. 

In  well-marked  equinus  the  foot  is  plantar  flexed  to  its  full 
limit,  and  it  is  fixed  in  this  attitude  by  the  shortened  structures 
of  which  the  tendo  Achillis  is  the  most  important.  The  patient 
walks  upon  the  heads  of  the  metatarsal  bones,  the  toes  being 
dorsiflexed  to  accommodate  the  deformity.  The  arch  of  the  foot 
is  increased  in  depth  and  the  tissues  of  the  sole,  particularly  the 
plantar  fascia,  are  contracted.  The  foot  is  broadened  and  short- 
ened, the  breadth  being  especially  increased  at  the  anterior  meta- 
tarsal region  (Fig.  484).  O>rresponding  to  the  exaggerated  depth 
of  the  arch,  the  dorsum  projects,  the  cuneiform  bones  are  promi- 
nent, and  the  head  and  body  of  the  displaced  astragalus  may  be 
felt  beneath  the  skin  on  the  anterior  surface  of  the  foot.  In  the 
slighter  degrees  of  the  deformity,  when  the  patient  still  walks 
upon  the  sole  of  the  foot,  the  toes  are  usually  dorsiflexed — an 
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attitude  due  apparently  to  the  overaction  of  the  extensor  longus 

digitorum  and  proprius  hallucis,  as  aids  in  dorsiflexion  (Fig.  535). 
In  rare  instances,  and  only  in  those  cases  in  which  all  the 
anterior  muscles  are  paralyzed,  the  toes  may  be  plantar  flexed 
the  patient  walking  upon  their  dorsal  surfaces. 

The  cavus  or  increased  depth  of  the  arch  is  due  primarily  to 
the  flexion  of  the  forefoot  at  the  mediotarsal  joint,  and  in  many 
instances  this  dropping  of  the  forefoot  is  in  great  depee  respon^ 
sibleforthe  eqyinus;in  fact,  the  os  calcis  is  rarely  plantar  flexed 
to  the  degree  commonly  found  in  the  ordinarj'  congenital  equinus. 


F'frj,  m^ 


The  cases  of  slight  et|uinus  combined  with  cavus  have  been 
described  alre^idy  under  the  title  of  the  contracted  foot  (page  716). 

Etiology.— Equinus  is  the  most  common  of  the  forms  of  talipes 
acquired  in  later  life.  Anterior  poliomyelitis,  althtmgh  by  far  the 
riKist  conmion  cause,  is  by  no  means  as  important  in  the  etii>logy 
of  this  as  of  other  varieties  of  deformity.  The  nen^e  supply  of  the 
anterior  muscles  of  the  foot  seems  to  be  particularly  susceptible, 
and  toiMlrop,  tmm  neuritis  of  various  types,  is  not  unconunon. 

Equinus  may  be  a  result  of  disease  of  cerebral  origin,  or  evto» 
in  Hire  instances,  of  jiseudohypertrophic  muscular  piiralysis,  ItKxj- 
niotor  ataxia,  and  the  like.  It  is  sometimes  inducetl  by  hiibitual 
posture^  as  by  long  confinement  in  bed  for  the  treatment  of  fracture 
or  during  the  treatment  of  hip  disease  by  apparatus.    Or  the  eon- 
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traction  may  be  an  effect  of  voluntary  posture,  as  when  the  patient 
habitually  walks  upon  the  toes  because  of  a  short  limb.  It  is 
a  very  common  sequel  of  neglected  disease  at  the  ankle-joint, 
and  it  may  be  a  result  of  direct  injury. 

The  changes  in  the  internal  structure  of  the  foot  are  similar  to 
those  that  follow  other  forms  of  deformity;  the  tissues  on  the 
long  side  are  lengthened  and  attenuated,  while  those  on  the  short 
side  become  contracted.  The  bones  themselves  are  but  little 
changed  in  gross  appearance,  but  the  articulating  surfaces  are  in 
abnormal  relation  to  one  another;  for  example,  only  the  posterior 
part  of  the  astragalus  may  be  contained  within  the  malleoli  in 
relation  to  the  tibia,  while  only  the  lower  part  of  its  anterior  sur- 
face articulates  with  the  navicular.  In  all  cases  of  equinus  there 
is  a  strong  tendency  toward  varus  or  valgus.  This  is  especially 
noticeable  in  those  of  paralytic  origin. 

Symptoms. — ^The  effects  of  the  deformity  vaiy.  If  the  limb 
is  actually  shorter  than  its  fellow,  so  that  the  lengthening  caused 
by  the  extension  of  the  foot  is  no  more  than  a  suflScient  compen- 
sation, and  if  the  foot  is  firmly  fixed  in  the  deformed  position, 
there  is  but  little  disability  and  the  principal  discomfort  is  from 
corns  or  calluses  beneiith  the  metatarsal  bones. 

If  the  limb  is  not  shorter,  the  additional  length  caused  by  the 
equinus  must  be  compensated  by  a  tilting  of  the  pelvis  and  lateral 
deviation  of  the  spine.  This  often  causes  discomfort  in  the  lumbar 
region.  The  gait  in  this  class  of  cases  is  always  awkward,  giving 
the  impression  as  of  stepping  over  an  obstacle. 

If  the  foot  is  not  fixed  in  the  attitude  of  equinus — ^that  is,  if  it 
hangs  do\\Tiward  when  it  is  lifted — ^the  gait  is  very  awkward, 
because  of  the  insecurity  and  because  of  the  exaggerated  flexion 
at  the  knee  necessary  to  lift  the  pendent  foot. 

If  the  equinus  is  extreme  the  limb  is  usually  flexed  at  the  knee 
when  in  use.  If  the  equinus  is  so  slight  that  the  foot  may  be  used 
in  the  plantigrade  position,  the  strain  resulting  from  the  limita- 
tion of  dorsal  flexion  is  felt  at  the  knee;  and  in  childhood  especially 
there  is  often  a  well-marked  tendency  to  overextension  or  recur- 
vation, caused  by  the  effort  to  place  the  heel  upon  the  ground. 

In  the  slight  degrees  of  equinus,  discomfort  about  the  calf  is 
experienced;  the  limitation  of  dorsal  flexion  causes  a  short- 
eneti  stride  and  awkward  gait,  while  an  unguarded  step  that 
throws  a  sudden  strain  upon  the  rigid  heel  cord  is  felt  as  a  shock 
and  strain  through  the  leg  and  body.  Very  often  the  patient 
complains  of  pain  about  the  metatarsal  bones  (anterior  metatar- 
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salgiu),  and  if  the  ef|yiiius  is  art;ompanie<l  by  a  slight  degree  of 
valgus,  as  is  not  uncommon,  symptoms  of  the  weak  foot  may  l>e 
present* 

The  pnjgnosis  as  to  permanent  cure  depends,  of  course,  u[K)n 
the  cause  of  the  deformity.  When  it  is  siniply  the  result  of  pos- 
ture or  of  the  ordinary  form  of  neuritis  and  the  like*  permanent 
cure  may  be  expet^ted.  In  many  of  the  cases  causeiJ  by  anterior 
poliomyelitis  there  has  been  recover}^  complete  or  partial,  of  the 
original  injiin-  to  the  spinal  centres.  But  although  the  pDwer  has 
been  regained,  it  cannot  be  exeR^isetl  I>e(^au5e  the  foot  is  held  in 
the  distorted  position  by  the  contracted  tissues.  In  such  instances 
practical  cure  may  be  pretlicted  if,  after  the  overcorrection  of 
deformity,  sufficient  time  is  alloweii  for  the  overstretcheti  and 
atrophierl  muscle,s  to  regain  their  proper  length  and  volume. 

Treatment, — In  the  cases  of  tixed  equinus  with  a  shorteneil 
limb  in  which  the  patient  suffers  no  discomfort  a  shoe  should  be 
so  built  that  the  entire  sole  may  support  the  weight.  In  the  more 
extreme  cases  in  which  the  limb  is  short  and  the  foot  is  atiDphied 
an  extension  shoe,  attac*heil  after  the  manner  of  an  arfificial  leg, 
may  be  worn  w^ith  comfort  and  with  but  little  evidence  of  deformity. 

In  the  onlinar}^  cases^  whether  permanent  cure  is  expected  or 
not,  the  rule  holds  gfjod  that  the  heel  should  bear  weight,  and 
that  the  mnge  of  dorsal  flexion  should  not  be  limited  when  the  culf 
muscle  retains  its  power.  If  the  paralysis  is  permanent  the  foot 
must  be  supported  after  the  deformity  has  been  corre<ted;  but 
even  in  this  class  the  gait  may  be  impmved  and  the  discomfort 
nmy  be  i^elieval  by  removing  the  restrictions  to  nomial  motion. 

The  slight  degrees  of  ecjuinus  in  young  subjects  may  be  over- 
come by  simple  manipulation  or  by  retention  in  a  splint  or  in  a 
plaster  Ijiindage.  If  the  foot  is  fixed  by  a  phu?ter  bandage  at  a 
right  angle  to  the  leg  it  will  Ix;  found  after  a  few  w^eeks  that  the 
mnge  of  dorsal  flexion  has  been  increased  liy  the  rest  and  by 
functional  use.  Manual  stretching  of  tlie  contracted  tissues  is  also 
of  service;  for  example,  the  patient  being  seated  extends  the  limb; 
the  surgeon  stands  in  front  of  him,  one  hand  holds  the  leg 
firmly  at  the  ankle,  and  the  other  gnLS|Ks  the  foot,  which  is 
then  dorsi flexed  over  and  over  again  with  as  much  force  as  is 
consistent  with  the  comfort  to  the  patient. 

Certain  forms  of  appanitus,  for  example,  the  Shaffer  extension 
shoe,  may  be  employed  with  advantage  in  cases  of  slight  deformity. 

Immedlata  Coirection  of  Deformity. — Attention  has  been  called 
to  the  cavus  as  an  imp)rtant  element  in  e<juinus.  and  wherievt*r 
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one  atteinpts  io  correct  the  equinus  deformity  the  exaggerated 
arch  should  first  be  reduced  to  its  normal  depth,  otherwise  the 
foot  will  appear  stunted  and  deformed. 

One  of  the  most  effective  procedures  is  forcible  reduction  by 
means  of  the  Thomas  wrench  (Fig,  518).  The  resistant  bands 
of  the  plantar  fascia  are  fii^t  divided  subcutaneously,  the  wrench 
is  then  fixed  to  the  foot,  and  by  sudden  force  exertetl  against 
the  resistant  tendo  Achillis  the  foot  is"  straightened, 'the  con- 
tracted tissues  being  ruptured  or  stretched  to  the  proper  degree. 


FitJ.  636 


Fia,  S37 


A  bniceiwitha     limited  '  joitit,  silluwing 
alight  tDQlion  at  th«  aiikle. 


A  brjice  to  prevent  foot-drop.     One 
upnght  \»  oftcrn  sufficient. 


The  resistance  to  normal  dorsal  flexion  is  then  overcome  by 
manual  fon/e,  or,  if  this  is  ineffective,  by  subcutaneous  division 
of  the  tendo  Achillis,  and  the  foot  is  fixed  by  a  plaster-of-Paris 
bandage  in  an  attitude  of  dorsiflexion. 

As  the  patient  is  enconragetl  to  walk  upon  the  foot  as  soon  a^ 
possible,  the  weight  of  the  body  foiTnng  the  relaxetl  tissues  against 
the  plaster  sole,  reiiifoired,  if  nece^sarj^  by  a  wooden  fnot-jilate 
completes  the  fiatteuing  of  the  arc*h.  In  many  of  these  cases  the 
knee  has  been  overextenrle<l  by  use  in  the  deformed  attitude,  so 
that  the  habitual  flexion  ne<'cssary  to  bring  the  dorsifiexed  foot 
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upon  the  ground  during  the  two  months  allowed  for  the  complete 
union  of  the  divided  tendon  is  of  benefit,  as  it  serves  to  correct 
this  secondary  weakness  and  deformity. 

The  Tonic  Effect  of  Imjuediate  Correction.— The  im- 
portance of  the  tonic  effect  of  immediate  relief  of  the  strain  of 
the  deformed  position  upon  the  weak  anterior  group  of  muscles, 
together  with  the  complete  relaxation  of  the  overstretched  tissues, 
during  the  long  rest  in  the  overcorrected  position  is  not  generally 
appreciated.  Whenever  the  weakened  muscles  after  paralysis 
show  by  tests,  electrical  or  otherwise,  that  they  have  recovered 
their  power  in  part,  overcorrection  of  the  deformity  should  be 
the  treatment  of  selection.  The  application  of  electricity  or  other 
form  of  stimulation  to  muscles  thiit  are  unable  to  exercise  their 
function  because  of  contraction  of  the  opposing  tissues  is  practically 
useless;  nor  is  any  other  form  of  artificial  stimulation  equal  to 
that  of  the  functional  use,  which  is  made  possible  by  the  removal 
of  the  deformity  and  by  the  employment  of  proper  support. 
Equinus,  more  often  than  any  other  defoniuty;  is  the  result  of 
slight  or  tempo ran^  disability  of  the  anterior  group  of  muscles, 
and  not  infrequently  perfect  cure  seems  to  have  been  attained 
when  the  plaster  bandage  is  finally  removed,  usually  at  the  end  of 
two  months  or  more;  but  even  in  such  cases  the  application  of 
a  simple  support  to  hold  the  foot  at  a  right  angle  mith  the  leg  for 
several  montlis  is  of  advantage.  The  after-treatment  by  miissage, 
muscle-beating,  electricity,  and  the  like,  combined  with  method- 
ical passive  movements  to  the  limit  of  dorsal  flexion  to  guard 
against  recontraction  of  the  calf  muscle,  should  be  continued  for 
a  long  time  or  until  the  muscular  balance  has  been  regained. 

Support  is,  of  course,  necessarj*,  in  case^  of  hopeless  paralysis, 
to  hold  the  foot  at  a  right  angle  with  the  leg.  The  common  form 
is  a  simple  steel  sole-plate  of  sufficient  sisse  to  support  the  sole, 
and  the  toes,  also,  if  their  muscles  are  paralyzed,  attiwhed  to  a 
light  upright,  pnjvnded  with  a  calf  band.  The  upright  is  usually 
applied  on  the  inner  side  of  the  leg,  where  it  is  least  notice^ible. 
At  the  ankle  there  is  a  "stop  joint/'  which  allows  dorsjtiexion 
but  prevents  the  toe-drop,  This,  when  pn»perly  fitted*  ran  l>e 
pbiced  inside  the  ordinarj'  shoe,  as  the  paralyzed  ftK>t  is  usually 
somewhat  smaller  than  its  fellow  (Fig.  537).  If  the  toes  do  not 
need  support,  the  upright  can  be  attached  to  the  outride  of  the 
shoe  and  the  foot-plate  may  be  dispensed  with;  or,  the  upright 
may  be  concealed  by  intmducing  it  inside  the  shoe  to  u  joint  sunk 
in  the  heel,  the  tot^n>p  binng  prevented  by  stnips  pussing  from 
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the  front  of  the  upper  leather  of  the  shoe  to  the  calf  band  (Fig 
538). 

Arthrodesis. — ^In  this  class  of  cases  in  which  the  anterior  muscles 
are  paralyzed  the  operation  of  arthrodesis  for  the  purpose  of 
fixing  the  foot  at  a  right  angle  with  the  leg  is  of  value.  In  most 
instances  the  mediotarsal  as  well  as  the  ankle-joint  must  be 
operated  on.  Under  the  Esmarch  bandage  the  two  joints 
are  opened  by  an  incision  in  the  centre  of  the  foot,  beginning 

Fio.  538 


An  effective  and  inoonspicuous  support  for  paralj^tio  to»<lrop.  An  upright  of  light  tem- 
pered steel,  carefully  adjusted  to  the  inner  side  of  the  leg  and  ankle,  provided  with  a  light 
calf  band.  This  is  strengthened  by  a  posterior  support  attached  to  the  upright.  The  lower 
end  of  the  brace  is  arranged  as  a  caliper  and  is  fitted  to  the  metal  disk,  of  which  two  views 
are  shown.  A  depression  is  cut  in  the  heel  of  the  shoe  for  the  disk,  as  is  shown  in  the  dia- 
gram. Two  strong  elastic  tapes  are  sewed  to  the  leather  of  the  shoe.  These  are  attached 
to  the  studs  on  the  front  of  the  calf  band,  and  thus  the  toe-drop  is  prevented.  (See  Fig.  539.) 

about  one  inch  above  the  ankle-joint  and  extending  downward 
for  about  three  inches.  The  cartilaginous  surfaces  of  the  astrag- 
alus and  leg  bones  may  be  removed  easily  with  a  narrow-bladed 
knife  or  thin,  sharp  chisel,  while  the  foot  is  held  in  plantar  flexion. 
At  the  mediotarsal  joint  a  thin,  wedge-shaped  section,  base  up- 
ward, including  the  astragalonavicular  and  calcaneocuboid  joints, 
may  be  removed  also  in  order  to  prevent  the  subsequent  sinking 
of  the  forefoot. 
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Fig.  539 


If  there  is  restriction  of  dorsal  flexion  the  foot  should  be  forced 
up  to  a  right  angle  with  the  leg  against  the  resistance  of  the  tendo 

Achillis,  thus  pressing  the 
denuded  surfaces  together. 
In  other  instances  silk  sutures 
may  be  passed  through  the 
periosteum  of  the  opposing 
bones.  The  wound  is  then 
closed  with  catgut  ligatures 
and  a  plaster-of-Paris  band- 
age is  applied  to  hold  the 
foot  at  a  right  angle  with 
the  leg.  Operations  of  this 
character  on  the  bones  are 
sometimes  followed  by  swell- 
ing. On  this  account  the 
bandage  should  be  applied 
over  a  thick  layer  of  elastic 
cotton  and  the  foot  should 
be  elevated.  As  soon  as  the 
discomfort  has  subsided  the 
patient  should  use  the  foot  in 
walking.  No  support  is  equal 
in  efficiency  to  the  plaster 
bandage.  This  should  be 
worn  for  several  months, 
when  it  may  be  replaced  by 
a  light  supporting  brace  of 
the  Judson  type  (Fig.  541).  Equinus  due  to  posture  or  to  disease, 
not  involving  paralysis,  may  be  cured  by  simple  correction  of  the 
deformity.  Resistant  deformity  following  fractures  at  the  ankle 
may  be  overcome  satisfactorily  by  astragalectoniy. 


The  same  appliance  (Fig.  491)  provided  with  a 
foot  plate  of  metal  or  of  wood  as  nhown  in  the 
diagram.  This  modification  is  useful  if  the  par- 
alysis is  complete  or  if  the  foot  is  much  atrophied. 


2 


Acquired  Talipes  Calcaneus. 

Acquired  talipes  calcaneus  is  much  less  common  than  equinus, 
and  it  is  practically  always  of  paralytic  origin  (anterior  polio- 
myelitis), although  cases  of  calcaneus  following  injun^  or  disease 
or  distortion  of  the  limb  are  occasionally  seen. 

There  are  several  varieties  or  grades  of  the  deformity.  In  the 
early  stage,  and  especially  if  all  the  muscles  of  the  posterior  group 
have  been  paralyzed,  the  foot  assumes  an  attitude  of  slight  dorsi- 
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flexion,  and  the  range  of  plantar  flexion  is  gradnally  le^ssened  by 
secondary*  contnictloius.  This  variety  resenil)les  closely  the  con- 
genital form  (simple  calcaneus)  (Fig.  4S5),  In  the  ordinaTy  and 
typical  form  of  calcaneus,  when  fully  developeLl,  the  patient 
walks,  as  the  name  implies,  on  an  elongated  heel.  The  arch  of 
the  foot  is  much  increased  in  depth,  and  the  forefoot  is  atrophied 
and  useless  (calcaneocavus)  (Fig.  542). 

Development  of  Deformity.— The  development  of  the  deformity 
is  somewhat  as  follows:  When  the  tension  of  the  calf  muscle  is 
removed  the  os  calcis  gradually  assumes  an  attitude  of  extreme 
dorsiflexion.  It  stands  on  end,  so  that  its  posterior  surface 
becomes  inferior.  The  projection  of  the  heel  is  lessened  and 
often  it  lies  in  the  plane  of  the  atrophied  calf.  The  change  in  the 
position  of  the  os  calcis  increases  the  distance  from  the  malleoli 
to  the  ground;  thus  calcaneus,  though  in  less  degree  than  equinus, 
makes  the  limb  longer.  The  turning  of  the  heel  on  end  increases 
the  depth  of  the  longitudinal  art^h  and  at  the  same  time  shortens 
the  foot,  thus  cavus  is  a  later  complication  of  nearly  all 
cases  of  paralytic  calcaneus.  In  many  instances  there  is  no  per- 
manent dorsiflexion  or  elevation  of  the  forefoot,  although  in 
all  cases  the  range  of  plantar  flexion  is  limitetl.  In  this  class  the 
power  in  the  remaining  muscles  of  the  posterior  group  is  probably 
sufficient  to  counterbalance  the  action  of  the  dorsiflcxors.  Cavus 
is  thus  a  diitK:'t  cfl'ect  of  the  displacement  of  the  os  calcis.  If 
the  entire  posterior  group  of  muscles  is  paralyzed,  while  the 
anterior  muscles  are  unaffected ,  the  foot  will  be  somewhat  dorsi- 
flexed  and  the  cavus  will  be  less  uuirketl.  If  the  calf  muscle  only 
(gastmcnemius  and  soleus)  is  paralyzed,  the  remaining  muscles 
of  the  posterior  grr>up  will  coiniterba lance  the  do rsi flexors  and  at 
the  same  time  increase  the  cavus.  In  some  instances  the  calf 
muscle  alone  is  affected;  in  others  one  or  more  of  the  smaller 
muscles  may  be  paralyzed  also,  in  which  case  the  foot  is  usually 
turned  toward  varus  or  valgus.  The  changes  primarily  caused 
by  the  paralysis  and  by  unopposed  muscular  action  become  fixed 
l>y  habitual  use  anrl  by  secondary  adaptation  of  the  tissues.  The 
heel  only  is  used  in  walking,  and  the  area  of  callus  wliich  marks 
its  weight-bearing  surface  becomes  much  enlarged,  w^hile  the 
forefoot  and  toes  become  a  mere  appendage  to  the  enlarged  heel, 
a  striking  illustration  of  the  atrophy  that  follows  disuse  (Fig.  o42). 

Symptoms, — The  gait  is  shambling,  the  patient,  w^ho  is,  as  it 
were,  ** hamstrung,*'  stamps  along  upon  the  insecure  heel  in  a 
manner  which  is   easily   recognizable  by   one    familiar  with  the 
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deformity.  The  changes  in  the  internal  structure  of  the  foot,  the 
inevitable  adaptations  to  the  deformity,  do  not  call  for  special 
description.  The  disused  bones  atrophy  together  with  the  other 
tissues,  and  new  articulating  surfaces  form  to  accommodate  the 
necessities  of  functional  use. 

Treatment. — When  the  diagnosis  of  paralysis  of  the  calf  muscle 
is  made  one  may  predict,  unless  recovery  takes  place,  a  defonnity 
such  as  has  been  described.  This  deformity  may  be  prevented  by 
proper  support,  by  massage  and  methodical  stretching  of  the  tissues 
that  have  a  tendency  to  contract.  The  form  of  brace  used  for 
walking  and  support  should  be  provided  with  a  sole  plate,  upright, 
and  calf  band,  as  already  described  in  the  treatment  of  paralytic 


Fio.  540 


Fio.  541 


Ju<ls<>ii':f  brace  for  culcaneufl  deformity. 

equinus.  If  motion  is  allowed  at  the  ankle  it  should  l)e  in  plantar 
flexion  only,  the  stop  being  the  reverse  of  that  used  in  equinus; 
or,  as  this  form  of  che^k  eotails  mucli  strain  upon  the  brace,  the 
joint  may  he  omitted,  as  in  that  form  used  by  Judson  (Figs.  540 
and  oHi.  Tlins  the  strain,  removed  from  the  weakened  tissues, 
is  hornt;  by  the  anterior  surface  of  th<*  lep.  Other  forms  of 
braces  are  Mnnctimes  employcNl,  providal  with  elastic  bands  to 
supply  the  place  (►!'  the  calf  muscle;  but,  as  a  rule,  the  improve- 
ment in  f^ait  hardly  compensates  for  the  trouble  in  fidjustment  or 
the  con^picnousncNS  of  the  appliance. 

'i'he  most  im|M>rtant  part  of  tht»  actual  deformity  of  calcaneus 
is    the  cavn>,  ami    in    confirmetl    cases   it    is    practically    impos- 
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sible  to  reJuce  this  directly,  because  the  loiss  of  resistance  of  tlie 
tendo  Aclullis  takes  away  the  point  of  fixation  against  which 
effective  force  can  be  exerted.  K  the  deformity  is  not  niurketi 
the  foot  may  be  drawn  as  far  as  possible  toward  eqvunus  and 
fixed  in  a  plaster  bandage*  the  sole  part  being  strengthened  by 
the  insertion  of  a  thin  board.  Upon  this  the  patient  may  walk, 
the  heel  being  bnilt  np  with  cork  wedges  to  make  the  sole  level. 
When  the  contraction  of  the  anterior  tissues  has  been  overcome 
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Pamlytifl  oaicaneiUt  showing  lecoadary  cbnavH  in  ecmtour* 

the  brace  is  applied  and  the  usual  treatment  of  raanipulation  and 
massage  is  continyerl. 

The  niethml  of  prolonged  fixation  in  the  attitude  of  equinns  by 
means  of  the  plaster  bandage  is  often  of  value  in  cliildhood, 
when  the  paralysis  is  not  complete,  and  cures  of  apparently  hope- 
less cases  by  this  means  have  been  reported/ 

Operative  Treatment. — In  more  extreme  cases  immediate  reduc- 
tion of  the  deformity  under  anaesthesia  may  be  attempted.  The 
contracted  tissues,  more  particularly  the  plantar  fascia,  may  be 


^  GJbn«>%  Trokneactioiui  oC  tlie  American  Orthopedic  Associnliou,  1900,  vol.  xUi. 
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divided  subcutaneously  or  by  open  incision;  then  by  forcible 
manipulation  or  wTenching  the  sole  may  be  somewhat  lengthened 
and  the  heel  pushed  upward  and  backward  to  pennit  of  slight 
plantar  flexion.  In  this  attitude  the  foot  should  be  fixed  by 
means  of  a  plaster  bandage.  In  the  reduction  of  the  deformity 
one  must  not  merely  force  the  forefoot  downward,  as  this  would 
simply  increase  the  cavus,  but  whatever  correction  is  accomplished 
should  be  by  means  of  elevation  of  the  os  calcis  and  elongation 
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Talipes  calcdiicu."  «luc  to  paralysis  of  the  calf  musrle  (Kastn>oneioius  and  soleus). 
i  11  iiM rating  the  typical  deformity  of  nioilerate  doKrec. 

of  the  tissues  of  the  sole  of  the  foot.  In  cases  of  extreme  de- 
formity the  contracted  tissues  in  the  anterior  aspect  of  the  ankle 
must  he  divided  also. 

In  some  instances  the  improved  position  of  the  os  calcis  may 
be  assured  by  sht)rtening  the  tendo  Achillis,  as  first  performed 
by  Willett,  of  London.* 

Willett's  Operation  for  Calcaneus.— A  Y-sha{)ed  incision  about 
two  inches  in  U^njj^th  is  made  through  the  tissues  down  to  the 
tendon.  At  the  lower  or  vertical  part  of  the  incision,  which  is 
continued  (l<»wn  to  the  tuben)sity  of  th(»  os  calcis,  the  tendon  is 

St.  Hartholo  II  "vxr.  Iloopital  I{«'p<»ri>.  isvj.  vol.  \vi.  p.  3tK). 
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dissected  free  from  the  surrounding  parts.     It  is  then  divided  in 
an  oblique  direction  from  within  outward  and  downward,  and  the 
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Talipes  calcaneovalgus.     In  this  form  the  adductors  of  the  foot  (tibialis  ant icus  and 
posticus)  as  well  as  the  calf  muscle  are  paralysed. 

heel  having  been  pushed  upward  as  far  as  possible  the  divided  ends 
are  overlapped  and  sutured;  the  flap  of  skin  is  drawn  downward 


Fig.  545 


Fig.  540 


Illuflt rating  the  effect  of  the  operation  in  restoring  symmetry. 
Compare  with  Fig.  543.  Compare  with  Fig.  544. 

at  the  same  time,  so  that  the  Y-incision  is  converted  into  the 
shape  of  a  V.  According  to  Mr.  Willett's  original  directions, 
deep  sutures  are  passed  through  the  skin  flaps  and  through  the 
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tendon  on  either  side,  so  that  all  the  tissues  are  united.  The 
foot  is  then  fixed  in  a  plaster  bandage  in  an  attitude  of  equinus. 
As  soon  as  practicable  the  patient  begins  to  use  the  foot,  wearing 
a  high  heel  to  compensate  for  the  elevation  of  the  sole. 

Palliative  operations  of  this  class  are  of  value  in  those  cases  in 
which  some  power  remains  in  the  calf  muscle,  which  is  thus 
made  serviceable.  In  cases  of  complete  paralysis  the  shortened 
tendon  offers  some  resistance  to  deformity,  but  unless  proper 
support  is  used  afterward  the  tissues  will  stretch  under  the  strain 
of  use;  thus  the  treatment  should  always  be  supplemented  by  a 
brace  of  the  character  already  described  (Fig.  541). 

Fio.  547 


Figs.  544,  545,  and  546  illustrate  the  effect  of  treatment  by  removal  uf  the  astraiealuB  and 
backward  displacement  of  the  foot  in  cases  of  paralytic  talipes  calcaneovaliru'*  In  the 
later  operations  the  backward  displacement  has  been  increased  as  described  in  the  text. 

Astragalectomy,  Arthrodesis,  Tendon  Transplantation,  and  Backward 
Displacement  of  the  Foot  (the  Author's  Operation^). — More  effective 
treatment  is  iiulioated  in  cases  of  confirmed  calcaneus  and  especially 
calcaneus  ('()nil)ine<l  with  lateral  deformity  which  makes  the  adjust- 
ment of  a  brace  difiicult. 

A  long,  curved,  external  incision  is  made,  passing  from  a  point 
l)ehind  and  alK)ve  the  external  malleolus  below  its  extremity  and 
terminating  at  the  outer  iispect  of  the  head  of  the  astragalus. 
The  pemnei  tendons  are  divided  as  far  forward  as  possible  and 
they  are  then  completely  separated  from  their  sheaths  an<l  drawn 
to  one  side.     The  joint  is  then  opene<l  and  the  foot  is   displaced 

-   Arnericau  Journal  of  the  Medical  Science-*.  Xoveinher,  1001. 
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inward.  This  forces  the  astragalus  out  from  between  the  malleoli 
and  it  is  easily  enucleated  when  its  attachments  to  the  neighboring 
bones  have  been  divided.  A  thin  section  of  bone  is  then  cut  from 
the  outer  surface  of  the  os  calcis  and  cuboid  bones.  On  the  inner 
side  the  sustentaculum  tali  is  cut  away  and  the  calcaneonavicular 
ligament  is  partially  separated  from  its  attachments.  The  carti- 
lage is  then  removed  from  the  two  malleoli  and  if  necessary  they 
are  reshaped  to  permit  accurate  adjustment.  The  foot  is  then 
displaced  backward  as  far  as  possible  so  that  the  external  malleolus 
may  cover  the  calcaneocuboid  junction  while  the  inner  is  forced 
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An  effective  brace  for  talipes  calcaneus,  consisting  of  two  light  lateral  steel  bars  joined 
above  by  a  padded  band  of  steel,  which  crosses  the  upper  third  of  the  tibia,  and  below  by  a 
narrow  sole  plate.  A  leather  heel  support  also  adds  somewhat  to  the  efficiency  of  the  appa- 
ratus. In  most  instances  the  heel  should  be  somewhat  elevated  by  a  cork  wedge  placed 
within  the  shoe. 

into  the  depression  behind  the  navicular.  Finally,  the  peronei 
tendons,  if  the  muscles  are  active,  are  attached  to  the  insertion  of 
the  teiido  Achillis  and  to  the  os  calcis  by  strong  silk  sutures.  The 
wound  is  closed  without  drainage,  and  the  foot  is  then  fixed  by  a 
plaster  bandage  in  an  attitude  of  equinus.  The  object  of  the 
removal  of  the  astragalus  is  to  assure  stability  and  to  prevent 
lateral  deformity  by  placing  the  leg  bones  directly  upon  the 
foot.  The  object  of  the  backward  displacement  of  the  foot 
is  to  direct  the  weight  upon  its  centre  and  thus  to  remove  the 
adverse  leverage  that  induces  dorsal  flexion.  The  tendon  trans- 
plantation is  an  additional  safeguard  against  deformity  and  of 
some  service  in  restoring  function. 
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As  soon  as  possible  the  patient  uses  the  foot  in  standing  and 
walking.  Ultiniately  appamtus  may  be  (lispeiised  with,  but  the 
Judson  brace  or  the  appliance  shown  in  Fig.  54S  should  be  used 
for  a  year  or  more  with  advantage,  when  it  may  b<-  replaced  by 
a  shoe  arrangeil  to  hold  the  foot  in  slight  equinus.  This  operation 
has  been  performed  in  upwards  of  fifty  cases  bj  the  author,  for 
whom  it  is  now  the  treatment  of  choice  in  this  type  of  defonnity. 

Acquired  CalcaneovalguB  and  CalcaoeovaruB, 

In  many  cases,  the  foot  deformed  as  a  result  of  paralysis  of 
the  calf  mysc*le  is  in  addition  turned  in  a  lateral  direction,  so 
that  the  weight  of  the  body  falls  to  the  inner  or  outer  side  of  its 
centre  (Fig.  544). 

Calcaneo valgus,  in  which  the  foot  is  turned  outward  and 
upward,  so  that  the  patient  walks  on  the  inner  side  of  the  heel  or 
even  on  the  inner  ankle,  is  not  uncommon.  It  is  usually  a  result 
of  more  extensive  paralysis  than  simple  calcaneus.  For  example, 
all  the  muscles  about  the  foot  may  be  disablefl  except  the  peronei, 
or  in  cases  of  a  milder  type  the  tibialis  anticus  may  be  the  only 
muscle  of  the  front  of  the  foot  that  is  paralyzed. 

Treatment.— When  the  foot  inclines  toward  calcaneovalgus  it 
is  tlifficult  to  hold  it  in  proper  position.  The  usual  method  is  to 
apply  the  brace,  used  for  ordinarj'  calcaneus,  with  the  upright  on 
the  outer  side  of  the  foot;  the  ankle  and  arch  are  then  held  again^ 
it  by  meaas  of  a  leather  stnip.  Another  form  of  brace  is  pro\nded 
with  an  upright  on  either  side  of  the  leg,  the  outer  l^eing  slightly 
longer  than  the  inner,  so  that  the  sole  plate  is  tiltcil  inward  or, 
as  it  were,  supinated;  thus  the  weight  is  guideil  toward  and  bat- 
anceil  on  the  outer  side  of  the  foot.  In  many  instances  of  this 
character  other  musi'les  of  the  limb  are  paralyzed,  the  deformity 
of  the  foot  being  hut  a  part  of  more  general  distortion.  In  such 
cases  the  foot  brace  must  be  comltined  with  apparatus  for  the 
support  of  the  leg  (Fig.  394). 

Calcanaivanis  is  a  much  less  seriiMis  atTection.  since  the  fcxit 
may  be  more  etisily  supporleiL  A  brace,  such  as  is  used  in  the 
treatment  of  onlinary  varus,  without  motion  at  the  ankle  or 
provide*!  with  a  reverse  stop,  is  ordinarily  employ e^l.  Operative 
treatment  b  especially  indicated  for  confinned  deformity  of  the 
valgus  or  varus  type  after  the  method  last  described. 
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Acquired  Talipes  Eqmnovarus, 

Talipes  etjuioovams  is,  in  the  arc|iar€d  as  in  the  congenital 
form,  the  most  common  of  the  deformities  of  the  foot  (Fig.  552), 

The  tendenry  of  simple  equinus  is  usually  toward  vnnis,  beeause 
in  plantar  flexion  the  Uivt  is  slightly  siddiicteil  and  bei'ause  the 
outer  side  of  the  foot  is  shorter  than  the  inner  side,  so  that  in 
walking  with  the  foot  extended  the  tendency  of  the  foot  is  to 
torn  somewhat  imvnrd.  pjCjuinovanis  is  nsindly  preceded  by 
equinus,  and  the  etiology  of  the  one  ^i\l  serve  for  the  other  (page 
815), 

In  certain  cases  the  vanis  is  more  marked  than  the  eqninus, 
as,  for  example,  when  the  abductors  of  the  foot  are  pitndyzed 
while  the  adductors  retain  their  power;  or  in  cases  of  direct  in]ur}% 
as  in  fnictyre  at  the  ankle;  or  when  the  gmwth  of  the  tibiji  has 
been  arrested,  as  the  result  of  injurj^  or  disease* 

A  detailed  accotmt  of  the  ap[>ea ranee  and  effect  of  the  deformity 
is  unnecessar)'. 

If  the  deformity  is  resistant  it  should  be  reduced  and  overcor- 
re<'te(J  by  forcible  manipulation  under  antesthesia.  Division  of  re- 
sistant parts  is  le^s  often  neceasarj-  than  in  the  congenital  form,  but 
it  may  be  requirc^il  in  neglected  case.s.  The  overcorrected  pj  sit  ion 
should  be  retaine<l  until  time  has  been  allowefl  for  the  recontrac- 
tion  of  the  lengthened  tissues;  for,  as  has  been  mentioned  in  the 
treatment  of  equinus,  overc^orrection  and  rest  is  by  far  the  most 
effective  treatment  that  can  be  applied  to  a  weak  or  paralyzed 
piirt.  The  foot  must  then  be  sup|)orted  by  a  brace,  of  which  the 
Taylor  club-foot  apparatus  is  the  type  (Fig.  503), 

/\stragalectomy  and  cuneiform  osteotomy  are  rarely  indicated, 
l>ut  the  latter  operation  is  sometimes  of  senice  in  cheL^king  the 
tendency  toward  recurrence  of  deformity,  which  is  more  persistent 
after  overcorrection  in  the  pamlytic  than  in  the  congenital  talipes. 

Transplantation  of  half  of  the  tendon  of  the  tibialis  anticus 
tendon  to  the  periosteum  or  Ixme  of  the  outer  Ixmler  r>f  the  foitt, 
eombineil  with  arthrodesis  of  the  astragalus  navicular  articulation 
in  an  attitude  of  slight  alnluction,  is  of  service  as  a  curative  pro- 
ce<lure.     (See  Tendon  Tninsplantation,) 

Acquired  Talipes  Equinovalgus  is  much  less  frequent  than  the 
preceding  deformity.  Simple  equino valgus  is  usually  the  result 
of  priman*  paralysis  of  the  tibialis  anticus,  the  most  powerful  of 
the  dorsal   flexors;  thus  the  foot   is  drawTi  soraew^hat  outward 


832  ORTHOPEDIC  SURGERY 

when  dorsiflexed,  while  the  metatarsal  bone  of  the  great  toe, 
having  lost  the  proper  support  of  the  paralyzed  muscle,  falb  down- 
ward and  is  drawn  outward  by  the  peroneus  longus.  In  this 
type  one's  attention  is  often  attracted  by  the  peculiar  appearance 
of  the  great  toe,  which  is  deformed  somewhat  like  a  hammer-toe 
by  the  overaction  of  the  extensor  longus  hallucis  in  its  attempt 
to  take  the  place  of  the  tibialis  anticus.  The  equinus  is  usually 
slight  and  is  secondary  to  the  valgus.  Treatment  may  be  begun 
by  placing  the  foot  in  a  plaster  bandage  in  an  attitude  of  varus 
and  allowing  the  patient  to  walk  upon  it  until  the  tendency 
toward  deformity  has  been  overcome.  A  support  with  the  catch, 
as  for  toe-drop,  is  applied  to  the  shoe,  and  the  tendency  toward 
valgus  is  checked  by  raising  the  inner  border  of  the  sole  or  by  the 
use  of  a  sole  plate,  as  in  the  treatment  of  the  simple  weak  foot 
(Fig.  455).  In  this  class  of  cases  tendon  transplantation,  partic- 
ularly the  implantation  of  the  tendon  of  the  extensor  longus 
hallucis  in  the  region  of  the  navicular,  combined  with  arthrodesis 
of  the  astragalonavicular  articulation  to  fix  the  foot  in  the 
attitude  of  adduction  is  particularly  effective. 

Acquired  Simple  Talipes  Valgus  from  combined  paralysis  of 
the  tibialis  anticus  and  posticus  is  rare.  Talipes  valgus,  as  when 
the  foot  is  dislocated  outward,  in  cases  of  complete  paralysis  of 
all  its  muscles,  may  be  considered  as  a  variety  of  dangle-foot. 

Traumatic  valgus  and  equinovalgus  caused  by  fracture  at  the 
ankle  (Pott's  fracture)  may  be  treated  by  osteotomy  of  the  tibia 
above  the  ankle.  By  this  means  the  proper  relation  of  the  leg 
to  the  foot  may  be  restored  in  many  instances.  Equinovalgus 
of  slight  degree  is  not  uncommon  after  tuberculosis  or  rheumatoid 
disease  at  the  ankle  or  at  th^  astragalonavicular  joints.  This  is 
practically  one  variety  of  weak  foot. 

Talipes  valgus,  sometimes  called  spurious  valgus,  the  simple 
jfw:  weak  or  flat-foot,  has  been  described  elsewhere.     (Chapter  XX.) 

Talipes  caused  by  cerebral  disease,  whether  of  the  paraplegic 
or  the  heniiplegic  type,  is  in  early  childhood  almost  always  of 
the  form  of  equinovanis.  In  adolescence  the  deformity  may  be 
equinovalgus  or  even  calcaneovalgus  if  there  is  extreme  flexion  at 
j-  the  knee.     The  heniiplegic  form  of  talipes  is  much  more   rigid 

i    .1  and    unyielding   than    the    paraplegic    type.     The   treatment    of 

spastic  paralysis,  of  which  the  deformity  is  a  part,  is  discussed 
elsewhere.  (Chapter  XVIII.)  The  deformity  must  be  corrected 
by  the  ordinarv-  methods.  In  many  instances  when  the  contrac- 
tions are  not  marked  mechanical  treatment  is  unnecessan*. 
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Hysterical  equinovarus  or  other  form  of  deformity  is  not  espe- 
cially rare.  The  diagnosis  may  be  made  from  the  other  symptoms 
of  hysteria,  from  the  history  of  the  onset  and  duration  of  the 
distortion,  and  from  the  appearance  of  the  deformity,  which  is 
evidently  merely  an  assumed  posture.     (See  page  638.) 

Tendon  Transplantation  for  the  Eelief  of  Paralsrtic  Talipes. 

When  one  or  more  of  the  muscles  are  paralyzed  the  unbalanced 
action  of  those  that  remain  tends  to  distort  the  foot.  The  object 
of  the  brace  in  such  cases  is  to  hold  the  foot  so  that  the  muscular 
traction,  however  applied,  can  move  it  only  in  the  proper  direc- 
tions. The  object  of  tendon  or  muscle  transplantation  is  to  utilize 
the  muscular  power  that  remains  to  the  best  advantage.  Thus  a 
muscle  which  only  serves  to  distort  the  foot  may  be  transplanted 
to  a  point  where  it  may  restrain  deformity  and  improve  functional 
ability. 

Tendon  transplantation  was  first  performed  by  Nicoladoni  in 
1882*  for  the  relief  of  paralytic  calcaneus.  The  tendons  of  the 
peroneus  longus  and  brevis  were  divided  behind  the  external 
malleolus,  and  the  proximal  ends  united  to  the  distal  extremity 
of  the  divided  tendo  Achillis. 

The  first  operation  on  the  front  of  the  foot  was  performed 
by  Parish,'  of  New  York,  for  the  relief  of  paralytic  valgus,  by 
sewing  the  tendon  of  the  extensor  proprius  hallucis  to  that  of  the 
paralyzed  tibialis  anticus,  without  division  of  either  tendon.  In 
more  recent  years  the  field  of  the  operation  has  been  extended  by 
Drobnik,^  (roldthwait,*  Lange,  and  many  others,  to  include  almost 
eveiy  possible  combination  of  tendons  and  muscles.^ 

The  functions  of  the  muscles  and  their  relative  order  of  impor- 
tance in  the  execution  of  each  movement  are  indicated  in  the 
following  table,  modified  somewhat  from  that  of  Codivilla: 

1  Archiv  f.  klin.  Chir..  1882,  iii.,  xxvii.,  S.  660. 
*  New  York  Medical  Journal,  October  8,  1892. 
s  Cent.  f.  Chir.,  July,  1894,  N.  7. 

^  Transactions  of  the  American  Orthopedic  Association,  1896,  vol.  viii. 
^  For  a  complete  bibliography  up  to  1902,  see  Vulpius,  Die  SehnenUberpflanzung,  etc., 
Leipzig,  1902. 
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Time  for  Operation. — ^I'he  0|)eration  should  not  be  undertaken 
until  the  degree  of  final  and  irremediable  paralysis  has  been 
determined.  This  stationary  stage  may  be  reached  in  a  com- 
paratively short  time,  but  in  the  ordinary'  cases  in  which,  for 
want  of  protection,  the  part  has  become  distorted,  it  is  practically 
impossible  to  estimate  the  latent  muscular  power  until  the  defor- 
mity has  l)een  corrected,  and  until  the  enfeebled  muscles  have 
been  stimulated  by  functional  use.  In  general,  a  period  of  two 
years  at  least  should  inter\'ene  between  the  onset  of  the  paralysis 
and  the  operation. 

The  first  essential  for  success  by  this  means  is  a  clear  under- 
standing of  the  mechanism  of  the  disabled  part  and  of  the  relative 
importance  of  its  functions.  As  regards  the  foot,  for  example, 
plantar  flexion  is  far  more  important  than  dorsal  flexion,  because 
the  inability  to  ])lantar  flex  implies  the  lo.ss  of  the  principal  lifting 
and  pn)pclling  p)wer  of  the  l)ody.  Dorsal  flexion  is  more  im- 
portant than  a(l(hi(tion  or  abduction,  be<'ause  the  dn)p-foot, 
so-called,  interferes  seriously  with  locomotion.  Adduction  is 
more  ini|X)rtant  than  alxluction,  because  the  loss  of  power  to 
turn  the  foot  inward  induces  the  attitude  of  valgus,  which  \s  more 
di.sabling  and  more  diflicuh  to  renu*dy  than  the  opposite  defonnity. 
To  the  inijx)rtance  of  these  movements  the  power  of  the  muscles 
corrcs|X)iuls.^' 

Selection  of  Muscles.— In  .selecting  nmscles  for  transplantation 
one  attempts  usually  to  reduce  the  distorting  power  as  well  as 
to  replace  lost  function.  For  example,  if  the  tibialis  anticus 
were  paralyzt^l  one  would  naturally  replace  it  by  its  adjunct, 
the  extensor  halliicis,  and  as  the  |)ower  of  raising  the  toe  is  not 
essential  it  should  be  separated  and  transferriHl  entire  to  its  new 
|)osition.  This  might  complete  the  operation,  or  the  principjd 
alMluctor  on  the  dorsal  surface  of  the  foot  might  l>e  divided  and 

'    Iiii-luditiK  i»«'roneu»  ttTtiu.-*, 
"  S«'f  TablcM  oil  piiRo  ♦i7«i. 
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The  muscles  and  iemjun^on  Lhe  front  of  tho     Ttic  muacUtt  and  tendons  on  Lhfi  bnuak  of  the 
leg  (Teatut.  from  Gcrriah's  Anaioroy.)  leg.     (Tentut,  from  Gcnifth't  An  Atomy.) 
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tbe  proximal  end  anacbed  to  the  periixsieum  or  bone  near  the  centre 
of  the  fool  to  further  assure  the  success  of  the  operation. 

If,  on  the  other  hand«  the  dorsal  abdiKnors  were  reduced  in 
siiength  so  that  the  foot  turned  inward  in  dorsiflexion,  the  tiUa- 
lis  antkrus  tendon  should  be  split,  frv^m  its  insertion  to  the  mus- 
cular substance,  and  the  outer  half 
carried  o>-er  the  other  tendons  and 
fastened  securely  at  or  near  the  in- 
senion  of  the  peroneus  tertius  as  well 
as  to  that  tendon:  thus  the  power  of 
supination  would  be  weakened  and 
that  of  prv^nation  increased. 

If  the  calf  muscle  is  paralTzed,  and 
if  [the  fiKn  is  inclined  toward  valgus 
l^ecause  of  we;ikness  of  the  adductor 
grt>up,  the  two  peronei  tendons  may 
be  attacheil  at  the  insenion  of  thetendo 
Achillis.  not.  of  cour^^e,  with  the  aim  of 
rephicing  its  lost  function  by  two  such 
feeble  muscles,  but  because  they  might 
aid  in  preventing  deformity  and  be- 
i*i>ine  of  some  fum*tional  service,  even 
if  slight. 

raraly>i>  i>f  the  tibi;ilis  posticus 
muscle  may  Ik^  treatetl  by  dividing  the 
jH^riHieus  bn?vL<  at  or  near  its  inser- 
lion.  {ussing  it  l>eneath  the  tendo 
Arliillis  aiul  attaching  it  to  the  tendon 
of  the  former.  It  may  be  mentioned, 
also,  that  jx»ninns  of  the  tendo  Achillis 
have  l»een  iiseil  to  strengthen  either  the 
p  »sterior  aiMuotors  and  alxluctors.  As 
i:aN  been  siatt^l.  one  nmst  plantheoper- 
jjtioTi  aiMoniing  to  the  function  that  is 
K<.;:  1  »^t  and  \\\v  j*»\ver  that  remains.  As 
a  nile.  ti:e  mo>t  >uivessful  0[)erations 
a  nuistle  i»f  similar  funrtion  to  that  of  the 
jp.itmI-. /f.l..ii,-i.  tran-plantt^l.  It  i<  apparent,  also,  tliiit  it  willbeof 
li-r!.  iM-  t«»  T!\iii-p"<e  a  nuisrle  unle^^  lis  origin  is  such  that  it  can 
■.v..i.^  lo  ;'..i\.n.T;tjf  ;it  its  uew  |H»int  »»f  atlarhment.  I*\)r  example, 
.  :.  .i!;T»ii.  .r  ;i.l«lu«  lor  ma\  Ke  (•hangi^^  to  an  aUluctor,  and  a 
|Mp-ivii<.r  ;MidurtMr  or  ahtlut  t<»r  can  l»e  similarly  transferred,  but  a 
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posterior  abductor  is  iinlikeh  to  be  efficient  as  a  dorsal  flexor; 
nor  can  one  inusele  act  us  an  extensor  and  as  a  flexor  at  the  same 
time,  as  would  appear  to  be  the  belief  of  those  who  attach  a  portion 
of  the  tendo  AchilUs  to  the  tibialis  amicus  tendon  with  the  aim 
of  restoring  the  power  of  dorsal  flexion.  The  variety  of  com- 
binations of  this  character  that  have  been  advocated  is  verj^  large, 
but  it  b  hardly  necessarj'  to  descrilie  them.  As  has  been  men- 
tioned, one  may  always  sacrifice  a  less  important  to  a  more  im- 
portant function,  and  as  a  weak  muscle  can  hardly  cany  out  its 
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PAriaytic  equmovKTiM  beforo  opermtion,     (See  Fig.  653.) 

original  function  and  a  more  important  one  as  well  it  is  advisable 
in  most  instances  to  relieve  it  completely  of  the  first  in  making 
the  transfer. 

The  Operation. — The  technique  of  the  operation  Is  simple.  Ail 
restriction  to  normal  motion  must  be  overcome  by  manual  force, 
and,  if  necessary,  by  tenotomy  as  a  preliminarj^  measure.  The 
operation  should  be  performed  under  an  Esmarch  bandage. 
The  incision  either  continuous  or  divided  should  expose  the  mus- 
cular substance  of  the  muscles  and  the  point  at  which  the  trans- 
planted tendon  is  to  be  attached.     By  exposing  the  parts  one  is 
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able  to  verify  the  previous  diagnosis.  A  completely  paralyzed 
muscle  is  atniphied  and  of  a  dull,  reddish-yellow  color,  and  its 
tendon  is  of  a  yellowish-white  tinge.  A  partially  panilyzed  muscle 
is  atrophied,  its  tendon  is  small,  but  it  retains  the  silverj^  glisten 
of  the  normal  stnicture.  The  tendon  sheaths  having  been  0|>ened, 
the  tendon  is  divided  or  split  near  its  insertion,  and  having  been 
freed  from  any  restraint  that  might  impair  its  power  it  is  placed 
in  apposition  to  the  tendon  of  the  paralyzed  muscle,  whose  surface 
has  been  freshened  with  the  knife.  The  two  are  then  attached  to 
one  another  by  several  sutures  of  fine  silk,  and  the  graft  is  covered 

Flu.   5.>3 


Paralytic  equinovarus  cured  by  operatton,  t-\  ^t  of  dor«al  fiexion  (une-lmlf  of 

t he^teiidon  of  tbe  tibialis  ttiil  icus  attached  to  t Jh  .  i  of  the  otit«r  border  of  the  foot) , 

Operation  July  19^  1898.  The  direct  uniun  of  tcuJon-  t.  ■  iieriosteiiiij  at  the  nios^t  luivuntasc'^ 
mia  poial  boa  been  urged  cspecialJy  by  Laogo  tUeber  Perirjiitttle  Schiienverplantung  bci 
Ljhgmmigi  Miltich,  mptiWoch.,  1900,  No.  15). 

by  uniting  the  tendon  sheath  or  fatty  tissue  over  it  with  fine  cat- 
gut. The  skin  incision  is  closed  with  a  continuous  catgut  suture* 
It  should  be  stated  that  the  graft  is  applied  under  a  certain  tension, 
all  the  slack  being  drawn  in,  as  it  were,  so  that  the  foot  Ls  held  if 
possible  in  the  normal  attitude.  This  is  fuilher  assured  in  most 
instances  by  shortening  the  tendon  of  the  paralyzed  muscle-  A 
pk\ster  bandage  \s  then  applied  in  the  overc*orrec*ted  position, 
iind  in  this  attitude  the  foot  should  be  usal  for  inanv  nM)nths, 

ModificatioEs  of  the  Operation.— Since  its  introduction  the  opera- 
tion of  tendon  transplantation  has  been  modified  in  several  par- 
ticulars.    It  has  been  demonstrated  by  experience  that  there  is 
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a  strong  teflriencv  to  ware  i  relup.se  to  the  original  condition^  either 
because  of  weakness  of  the  transposed  muscle  or  because  of 
displacement  of  the  new  attachment.  This  indicates  the  neces- 
sitv  of  long  continued  fixation  in  the  overcorrected  attitude  and 
of  subsequent  supjjort  by  braces  until  one  is  eeitain  of  the  final 
outcome. 

It  has  been  urgeil  by  Lange  that  the  tendon  of  the  living  musi^le 
shfjuld  not  be  attachetl  to  that  of  the  paralyzed  one,  but  should 
be  fixed  directly  to  the  periosteum  at  the  pjint  of  greatest  mechan- 


Tiilipca  etiuinovol2U>i  ailer  treatment  by  texidnn  trarunpLantatioti.  The  teniloii  yf  the 
p<?runeua  tertiiia  was  att8cb«d  tt>  the  overlapped  ami  ^hurtoned  lendim  of  the  tibiidia  anticiis. 
All  the  tendons  on  tbo  front  of  ihe  foot  were  then  united,  so  timt  all  might  serve  ma  dorsal 
flexors. 

ical  efficiency.  If  the  tendon  is  not  long  enough  for  this 
purpose  it  may  be  lengthened  by  means  of  a  silk  cord  incoq>or- 
ateil  in  its  substance^  about  which  it  is  assumed,  new  tenditifuis 
niateriai  will  form  during  its  absorption.  Wolff  has  suggested 
iuiplautiog  the  end  of  the  ten<lon  lieneiith  the  cortex  of  the  bcme» 
and  I  have  gone  still  farther  in  the  interest  of  security  by  boring 
a  hole  completely  thrt>ngh  the  bone  to  which  the  attachment  is  tf> 
be  made,  passing  the  tendon  through  it  and  sewing  it  to  itself 
and  to  the  periosteum  on  the  other  side.  Thus,  in  utilizing  the 
extensor  longus  hallucis  to  replace  the  tibialis  anticus  the  hole  is 
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made  in  the  na\Tcular.  The  tendon,  having  been  divided  about 
one  inch  from  its  insertion,  is  passed  through  and  drawn  tight 
enough  to  hold  the  inner  border  of  the  foot  at  a  right  angle  to 
the  leg.  The  tendon  of  the  paralyzed  tibialis  anticus  is  then  cut, 
overlapped,  and  sutured  to  aid  in  relie>^g  the  strain.  If  the 
tibialis  anticus  muscle,  on  the  other  hand,  is  to  be  used  as  an 
abductor  it  is  split  in  the  manner  described,  and  as  it  is  not  long 
enough  for  bone  implantation  a  cord  of  silk  is  quilted  into  it  and 
passed  through  the  cuboid,  while  the  tendon  itself  is  attached  to 
that  of  the  peroneus  tertius  and  to  the  periosteum  in  the  usual 
manner.  Silk  may  be  depended  upon  to  hold  for  several  months, 
although  it  is  not  completely  absorbed  for  several  years.  For 
uniting  adjacent  tendons  the  continuous  suture  over  a  wide  extent 
of  surface  is  most  secure. 

Tendon  Transplantation  in  Oombination  with  Other  Froeednres. — 
As  the  object  of  operative  treatment  is  to  prevent  deformity  and 
to  increase  the  stability  of  the  foot,  tendon  transplantation  may 
be  of  greater  service  when  combined  with  other  operations.  One 
of  these  has  been  mentioned  in  the  treatment  of  talipes  cal- 
caneus. (See  page  828.)  For  valgus  deformity  arthrodesis  of  the 
astragalonavicular  articulation  is  a  valuable  adjunct  of  tendon 
transplantation.  An  incision  about  three  inches  in  length,  long 
enough  to  expose  the  muscular  substance  of  the  extensor  longus 
hallucis  and  the  astnigalonavicular  articulation  is  made.  This 
joint  is  then  opened  and  the  cartilage  is  thon)u^hlv  removed  from 
the  adjoining  bones.  A  hole  is  then  bDred  through  the  navicular 
through  which  the  hallucis  tension  is  passed.  This  is  drawn 
taut  and  sewed  to  the  bone  and  to  itself.  The  f(K)t  is  forced 
into  an  attitude  of  adduction  and  the  denuded  bones  are  sewed 
finnly  to  one  another  with  strong  silk.  A  similar  procedure  is 
employed  if  the  deformity  is  of  the  varus  type.  A  thin  wedge  of 
hone,  incluclin*:  the  cal cane:  cuboid  and  the  outer  half  of  the 
astra<:al()navicular  articulation,  is  remc)ve<l  from  the  dorsal  aspect 
of  the  foot.  Fon  cd  ahiluction  doses  the  opening  and  continued 
contact  is  assured  by  several  lieav\  silk  sutures. 

The  foot  .should  he  retainwl  for  se\eral  months  in  the  over- 
corre<ted  position  hy  a  plaster  bandage,  on  which  the  patient 
walks  alH)Ut  until  the  parts  ha\e  become  adapted  to  the  new  posi- 
tion. In  many  instances  fuHher  sup|)ort  is  umuvessar}',  but  a 
brace  should  be  u>ed  if  there  is  a  tendency  toward  defonnity. 

The  pn>gnosis  depends  u|)<)n  the  <legree  of  permanent  paralysis 
and  its  distribution.     It  is,  of  course,  evident  that  tendon  trans- 
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plantation  is  essentially  a  palliative  rather  than  a  curative  oper- 
ation. In  selected  cases  in  which  the  attachment  is  directly 
to  the  bone,  and  especially  when  lateral  motion  is  checked  by 
arthrodesis,  the  results  are  very  satbfactory.  The  improvement  in 
functional  ability  is  immediately  shown  in  the  improved  circula- 
tion and  size  of  the  limb.  In  some  cases  of  this  class  the  trans- 
ferred muscle  apparently  undergoes  an  adaptive  hypertrophy. 
It  is  needless  to  say  that  such  results  are  favored  by  massage 
and  by  appropriate  exercises.  Even  in  those  cases  in  which 
the  result  is  far  from  satisfactory,  some  imprc)vement  is  usually 
apparent. 

The  principles  of  tendon  transplantation  may  be  applied  in 
other  situations.  For  example,  the  trapezius  may  replace  the 
deltoid  (page  618),  the  sartorius  or  the  tensor  vaginse  femoris 
muscle  may  be  attached  to  the  tendon  of  a  paralyzed  quadriceps 
extensor  muscle  for  the  purpose  of  restoring  in  some  degree  the 
ability  to  extend  the  leg  (page  619). 

The  flexor  muscles  may  be  transplanted  to  the  extensor  aspect 
of  the  thigh  to  overcome  persistent  contracture,  the  result  of 
spastic  paralysis  (page  632). 

The  operations  for  the  relief  of  hemiplegic  deformity  of  the 
hand  have  been  mentioned  (page  630). 

Tendon  Splicing. — Division  and  overlapping  of  the  tendons  of 
paralyzed  muscles  may  be  employed  with  advantage  in  certain 
instances.  For  example,  in  complete  paralysis  of  all  the  dorsal 
flexors  of  the  foot,  each  tendon  may  be  shortened  and  attached 
to  the  anterior  ligament;  thus  the  toe-drop  may  be  remedied  or 
reduced  to  such  an  extent  that  the  deformity  may  interfere  but 
slightly  with  locomotion.  As  a  rule,  however,  apparatus  must 
be  employed  to  prevent  a  recurrence  of  the  deformity  unless  it  be 
combined  with  arthrodesis. 

Arthrodesis. 

The  removal  of  the  cartilaginous  surfaces  of  articulating  bones 
and  thus  inducing  anchylosis  for  the  relief  of  paralytic  deformi- 
ties of  the  foot,  was  first  performed  by  Albert,  of  Vienna,  in  1878. 
As  applied  to  the  foot,  it  is  of  special  service  in  those  cases  in  which 
practically  no  muscular  power  remains,  the  so-called  dangle-foot. 
It  may  be  of  service,  also,  in  cases  of  less  disability,  as  in  equinus 
or  calcaneus,  when  the  patient  is  unable  to  pmvide  himself  with 
apparatus  or  desires  to  dispense  with  it. 
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The  operation  consists  in  opening  the  joint  and  reni«>nng  the 
cartilage  from  the  apposed  surfaces  of  the  bones,  then  sewing j 
them  to  one  another,  or  simphr  fisdng  the  parts  in  a  plaster  bandag 
until  union  has  taken  place.  If  the  case  is  one  of  simple  calcaneus 
or  cquinus,  without  lateral  deviation,  the  operation  may  be  limited 
to  the  ankle-joint,  which  may  be  opened  from  the  back  or  fmnt 
side,  as  seems  preferable.  As  has  been  stated,  the  usual  incision 
is  about  two  inches  in  length  over  the  front  of  the  ankle-joint* 
The  foot  is  then  plantar  flexed  and  the  cartilage  is  thoroughly 
removed  from  the  articulating  surfaces  with  a  thin  chisel  or  knife. 
The  lateral  incision  as  used  for  the  removal  of  the  astragadus  alloivsj 
a  more  thorough  inspection  of  the  joint  and  in  many  instances  it  i 
to  be  preferred.  The  wound  is  then  closed,  and  the  denuded  bone 
are  forced  into  accurate  apposition  and  fixed  by  a  plaster  bandage. 
As  soon  as  possible  the  patient  is  encouraged  to  use  the  fot>t.  As 
a  rule,  in  cases  of  complete  paralysis  of  the  anterior  group  simple 
anchylosis  at  the  ankle-joint  is  not  sufficient  to  prevent  the  toe- 
drop,  and  it  b  well  to  destroy  the  mediotarsal  joint  also.  A 
convenient  methfxl  b  to  remove  the  cartilaginous  surface  of 
the  a§tnigalona\'icular  and  calcaneocuboid  articulations,  together 
mth  a  thin  wedge  of  bone,  base  uppermost.  In  some  instances 
the  tendons  of  the  paralyzed  muscles  are  shortened  to  aid  in  re- 
taining the  foot  in  the  improved  position.  This,  however,  is  of 
minor  importance.  The  operation  should  be  performed  under 
the  Esmarch  bandage,  and  the  limb  should  be  elevated  for  a  time 
to  prevent  the  subsetjuent  blee<ling  from  the  lx>nes. 

The  improvement  in  the  gait,  obtainal  l>y  the  reitifit^ation  of 
ileformity.  and  liy  fixation  of  the  foot,  after  arthrodesis,  is  often 
very  marke<l,  and  in  many  instances  support  may  be  discanletl; 
but.  in  early  childhood  at  le^st,  the  patients  should,  if  possible, 
t»e  kept  under  obsenation,  in  order  that  recurrence  of  defonnity 
may  be  prevented. 

Arthrodesis  is  also  performed  at  the  knee  and  at  the  t-lU^w-^ 
joints  and  wrist-joints  for  the  puq>ose  of  fixing  the  part  in  a  useful 
attitude*  The  opemtion  is,  of  course,  limited  to  cases  of  hfipeless 
j>*indysis,  and  it  is  more  satisfacton^  to  the  older  than  the  younj 
class  of  patients,  l>einiuse  the  liability  to  recurrence  of  deforraitj 
Ls  less.  Arthrfnlcsis  at  the  shoulder-joint  is  of  service  when  the 
hinucro.s<npular  inus<*les  are  pandyzcd,  especially  in  those  case 
in  wliirh  tlie  nuisdes  that  move  the  scapula  retain  their  powerj 
»ince  anchylosU  adds  to  the  effectiveness  of  the  arm  muscle*. 
'I'he  joint  tuay  be  opened  by  an  incision  along  the  anterior  bwer 
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border  of  the  deltoid.  The  cartilaginous  surfaces  are  removed, 
and  the  humerus  is  then  fixed  in  close  contact  with  the  glenoid 
surface  of  the  scapula  by  a  drill  or  by  sutures  until  union  is  firm. 
In  most  instances,  however,  the  transplantation  of  the  trapezius 
muscle  is  to  be  preferred. 


Ill 


l.l! 


hmm 


INDEX. 


Abduction,  forcible,  in  treatment  of 
coxa  vara,  560 
of  fracture  of  neck  of  femur,  562 
persistent,  in  weak  foot,  692 
Abscess  complicating  Pott's  disease, 
29 
pelvic,   in   tuberculous  disease    of 

spine  in  lower  region,  45 
in  tuberculous  disease  of  hip-joint, 
378 
significance  of,  379 
treatment  of,  380 
of  knee-joint,  426 
treatment  of,  426 
Absence  of  clavicle,  232 
of  pateUa,  443,  444 
of  ribs,  231 
of  vertebra?,  231 
Achillobursitis,  730 
anterior,  730 
etiology  of,  730 
pathology  of,  731 
posterior,  732 
symptoms  of,  730 
treatment  of,  731 
Achillodynia,732.    See  Achillobursitis. 
Achondroplasia,   505.     See  Chondro- 

dystrophia. 
Acquired  cerebral  paralysis  of  child- 
hood, 623 
displacement  of  patella,  444 
genu  recurvatum,  440 
luxation  of  clavicle,  236 
talipes,  755,  813 
calcaneovalgus,  830 
treatment  of,  830 
calcaneovarus,  830 
treatment  of,  830 
calcaneus,  822 

deformity  in,  development  of, 

823 
svmptoms  of,  823 
treatment  of,  824 
Judson  brace  in,  824 
operative,  825 

Whitman's  operation  in,  828 
Willctt's  operation  in,  826 
deformity  in.  development  of,  814 
diagnosis    ot,    differential,    from 
congenital  talipes,  815 


Acquired  talipes  equino valgus,  831 
treatment  of,  832 
equino  varus,  831 
I  treatment  of,  831 

i  equinus,  815 

j  etiology  of,  816 

I  symptoms  of,  817 

treatment  of,  818 
arthrodesis  in,  821 
immediate  correction  of  de- 
formity in,  818 
Thomas'  wrench,  819 
i  tonic  effect  of,  820 

manipulation  in,  818 
'  Shaffer  extension  shoe  in,  818 

I  etiology  of,  813 

simple  valgus,  832 
torticollis,  642,  648 
I  Acromegalia,  513 
i      diagnosis  of,  513 
Actinomycosis  of  spine,  128 
<  Active  congestion  in  treatment  of  joint 

disease,  262 
Acut«  anterior  poliomyelitis,  598 
I      epiphysitis  at  hip-joint,  399 
I      infectious  arthritis  of  hip-joint,  399 
osteomyelitis,  277 
suppurative  arthritis  in  infancy,  274 
synovitis  of  knee,  424 
tenosynovitis  at  wrist-joint,  480 
tuberculous  arthritis,  276 
Adolescents,  kyphosis  of,  140,  226 
i  Adults,  traumatic  coxa  vara  in,  565 

tuberculous  hip  disease  in,  377 
Amputation  in  treatment  of  tuber- 
;         culous  disease  of  knee-joint,  430 
in  tuberculous  disease  of  hip-joint, 
I         388 
Anchylosis,  293 

etiology  of,  293 
'      pathology  of,  293 
prevention  of,  293 
treatment  of,  293 

forcible  correction  in,  295 
operative  exploration  in,  296 
passive  motion  in,  294 
Ankle,  sprain  of,  459 
chronic,  462 

treatment  of,  462 
symptoms  of,  459 
treatment  of,  459 
strapping  in,  460 
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Ankle-joint,    arthritis  of,  infectious, 
465 
diseases  and  injuries  of,  449 
other  affections  of,  465 
tenosynovitis  at,  463 
treatment  of,  463 
tuberculous,  464 
disease  of,  449 
age  at  incipiency  of,  450 
statistics  of,  450,  451 
astragalonavicuLar   disease  in, 

453 
deformity  in,  452 

reduction  of,  455 
diagnosis  of,  453 
etidosy  of,  450 
pathology  of,  449 
physicid  examination  in,  452 
prognosis  in,  457 

statistics  of,  457 
situation  of,  450 

statistics  of,  450 
statistics  of,  449 
subastragaloid  disease  in,  453 
s>'mptoms  of,  451 
treatment  of,  455 
operative,  456 
Ankles  swelling  about,  465 
Anterior  curvature  of  tibia,  595 
dislocation  at  hip-joint,  524 
displacement    of    tibia,    442.     See 

Genu  recurv-atum,  congenital, 
metatarsalgia,  721 
poliomyelitis,  acute,  598 
age  of  onst*t  in,  599 

statistics  of,  599 
defonnities  of  neck  in,  607 
defonnity  in,  604 
reduction  of,  616 
s<»con(iar>',  608,  609 
of  tnmk  in,  607 
of  upp»r  extnunity,  607  I 

diagnosis  of,  t>0l 

from  diphtheritic  paralvsis. 

from  joint  disease,  602 
from  nuihiple  neuritis,  f)02 
from    obstetrical    paralvsis, 

r>03 
from  otlier  forms  of  spinal 

paralysis,  602 
from    paralysis    of    cerebral 

oripin  in  childhood,  602 
from      Pott's     paraplegia, 

<»()2 
from  }>s«ni(loparaly8is.  603 
ln»m  rlu'umatism,  (»02 
Irom  spastic  spinal   paralv- 
sis, m2 
«'ti<tlojry  of,  500 

paralysis  of  different   nmseles 
ill.  effect  of,  upon  function, 

distribution  of,  600 


Anterior  poliomvelitis,  acute,  pathol- 
og>'  of,'  598 
prognosis  in,  603 

electrical  test  in,  603 
retardation  of  growth  in,  608, 

609 
symptoms  of,  600 
treatment  of,  610 
mechanical,  principles  of,  610 
operative,  616 

arthrodesis  in,  620 
Hoffa's,    for   paralysis  of 

deltoid  muscle,  618 
nerv'c  grafting  in,  620 
osteotomy  in,  620 
reduction  of  deformity  in, 

16 
tendon  transplantation  in, 

618 
transplantation     of    Sar- 
tonus  muscle  in,  619 
of  paralvsis  of  anterior  mus- 
cles of  leg,  610 
of  posterior  muscles  of  leg, 
611 
of  arm,  616 
of  muscles  of  hip,  614 
of  paralytic  scoliosis,  616 
of  thigh  muscles,  612 
Anteroposterior  contour  of  spine  in 
lateral  curvature,  155 
deformities  of  spine,  224 
kyphosis,  2!24 

'  treatment  of,  226 
lordosis,  228 

treatment  of,  229 
Aran-Duchenne   type   of   progressive 

muscular  atrophy,  633 
Arborescent  synovial  tuberculosis,  255 
Arm,  paralysis  of,  obstetrical,  482 

treatment  of,  483 
Arthrectomy  in  treatment  of  tuber- 
culous disease  of  knee- 
joint,  427 
results  of,  428 
Arthritis  of  ankle-johit,  infectious,  465 
atrophic,  284 

complicating  diphtheria,  273 
infectious  dist'ascs,  273 
j)ropnosis  in.  273 
treatment  of,  27 
scarlatina,  273 
typhoid  lever,  273 
defonnans,  403 
symptoms  of,  401 
tW^atment  of.  404 
gonorrh(ral.  270 
(list rib\it  ion  of,  270 
in  infancy,  272 
symptoms  c)f,  270 
treatment  of.  272 
varieties  of,  271 
of  hi}>-joint,  acute,  3^)0 
symj)tom«<  of,  399 
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Arthritis  of  hip-joint,    acute,   treat- 
ment of,  399 
gonorrhoeal,  401 
subacute,  400 
in  infancy,  acute,  274 
puerperal,  272 
rheumatoid,  284 
of  spine,  infectious,  133 
of  suboccipital  region  of  spine,  133 
suppurative,  in  infancy,  274 
etiology  of,  274 

prognosis  of,  275  ! 

symptoms  of,  275 
treatment  of,  275 
tuberculous,  acute,  276 
Arthrodesis,  620  ! 

in  paralytic  talipes,  841  ' 

in    treatment  of    acquired  talipes 
equinus,  821  ' 

Arthrotomy  in  congenital  dislocation 

at  hip-joint,  542 
Articulation,  sacroiliac,  injury  of,  148 
Articulations  of  upper  extremity,  dis- 
eases and  injuries  of,  460 
Astragalectomy  in  treatment  of  neg- 
lected talipes,  800 
Astragalonavicular  disease,  453 
As\Tnmetrical  development  of  bod\', 

236 
Ataxia,  hereditary,  636 
Atrophic  arthritis,   284.     See  Rheu- 
matoid arthritis. 
Atrophy  of  bone,  244 

muscular,  myelopathic  form  of,  633 

progressive,  633 
in  tuberculous  disease  of  hip-joint, 
313 
Brackctt's  statistics  in,  314 
causes  of,  314 
Attitude,  change  in,  in  Pott's  disease, 
28 
rhachitic,  131,  502 
in  treatment  of  weak  foot,  699 
in  tuberculous  disease  of  spine  in 
lower  region,  39,  40 


B 


Back,  flat,  224 

hollow  round,  223,  224 

knee,  440.     See  Genu  recurvatum. 

pain  in  lower  portion  of,  142 

treatment  of,  143 
round,  223 
Bandage,   plaster,   in    treatment    of 
tuberculous  disease  of  knee-joint, 
417 
of  hip-joint,  of  spine.     See    Spicas, 

Elaster  jacket,  etc. 
all  finger,  496 
Bier's  treatment  of  tuberculous  dis- 
ease of  knee-joint,  425 
Bilateral  coxa  vara,  555 


Bilateral  dislocation  at  hip-joint,  523 

hip  disease,  375 
Billroth  splint  in  treatment  of  tuber- 
culous disease  of  knee-joint,  419 
Bodv,  as\'Tiimetrical  development  of, 
'236  " 
lateral  incHnation  of,  in  tuberculous 
disease  of  spine  in  lower  region,  41 
Bone,  atrophy  of,  244 
h>'pertrophy  of,  245 
Bones  and  joints  of  lower  extremity, 
defonnities  of,  569 
operation    on,  in    treatment    of 

neglected  talipes,  800 
tuberculous  disease  of,  246 
Bow-leg,  569 
anterior,  595 

symptoms  of,  595 
treatment  of,  597 
attitude  of  rest  in,  572 
deformity  in,  measurement  of,  591 
outgrowth  of,  572 
predisposition  to,  570 
symptoms  of,  591 
time  of  onset  of,  570 
treatment  of,  592 
by  braces,  592 
expectant,  592 
operative,  594 
Brace,  anterior  shoulder,  77 

caliper,  in   treatment   of   tubercu- 
lous disease  of  knee-joint,  420 
Judson's,  in  treatment  of  acquired 
talipes  calcaneus,  824 
of  infantile  club-foot,  773 
Knight  spinal,  217 
in  lateral  curvature  of  spine,  216 
retention,  in  treatment  of  infantile 

club-foot,  777 
Taylor,   in   treatment  of  infantile 
club-foot,  777 
of  Pott's  disease,  76 
Thomas'    knee,    in    treatment    of 
tuberculous  disease  of  knee-joint, 
420 
in  treatment  of  bow-leg,  592 
1  of  infantile  club-foot,  773 

of  knock-knee,  585 
of  lateral  curvature  of  spine,  216 
I  of  weak  foot,  703 

Whitman's,  in  treatment  of  weak 
foot,  703 
Brachial  plexus,  obstetrical  injur>'  to, 
I      repair  of,  487 
I  Bunion,  744 

Bursa,  pretibial,  enlargement  of  super- 
I      ficial,  440 
Bursa;  and  cysts  in  popliteal  region, 

440 
Bursitis,  gluteal,  402 
iliopsoas,  402 
prepatellar,  439 

treatment  of,  439 
pretibial,  439 
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Bursitis,  pretibial,  symptoms  of,  439 
treatment  of,  440 
at  shoulder-joint,  chronic,  479 
treatment  of,  403 


Calcaneobursitis,  733 

treatment  of,  734 
Caput  quadratum  in  rhachitis,  500 
Carcinoma  of  femur,  403 

of  spine,  126 
Caries,  dry,  256 

sicca,  256 
Cerebral  paralysis  of  childhood,  623 
acquired,  623 

deformities  in,  628 
disability  in,  628 
loss  of  growth  in,  628 
paralysis  in,  627 
congenital,  623 
paralysis  in,  626 
weakness  in,  626 
deformities  in,  627 
distribution  in,  623 
statistics  of,  623 
etiology  of,  623 
of  intrauterine  origin,  624 
occurring  during  labor,  624 
pathology  of,  623 
symptoms  of,  general,  625 
mental,  626 
motor,  625 
treatment  of,  620 
of  hemiplegia,  629 
of  paraplegia,  031 
Cervical  opistliotonos.  603 

ribs,  231 
Charcot's  disea.s(\  290 
diagnosis  of,  292 
distribution  Of.  291.  292 
patliology  of,  291 
svmptonis  of,  292 
treatment  of,  292 
Chest,  defonnities  of,  232 
flat,  2;i2 

treatment  of,  232 
funnel,  235 

minor  deformities  of,  23.") 
pigeon,  233 

treatment  of,  234 
Childhood,  een'l>ral  i)aralysis  of,   023 
osteoma hu'ia  in,  ')09 
strains  and  injuries  of  knee    in,  434 
weak  foot  in,  (i91 
Chondrodyst  ropliia,  50.') 
etiology  of,  500 
pathology  of.  50^) 
prognosis  of,  .50() 
treatment  of.  500 
Chronic  bursitis  at  shoulder-joint.  47 

synovitis  of  knee.  435 
Clavicle,  absence  of,  232 
acc^uircd  luxation  of.  23() 


Clavicle,  acquired  luxation  of,  treat< 
ment  of,  236 
defect  of,  232 
subluxation  of.  236 
treatment  ot,  236 
I  Club-foot,  congenital,  755 

anatomy  of,  756 
I  symptoms  of,  766 

'  treatment  of,  767 

I  Club-hand,  491 
I      etiology  of,  491 
I      statistics  of,  492 
I      treatment  of,  493 
I      varieties  of,  491 

I  Compensatory    deformity  in    lateral 
I  cuFN'ature  of  spine,  165 

I         in  Pott's  disease,  28 
'  Congenital    and    acquired    affections 
I         leading  to  general  distortions,  498 
I      cerebral  paralysis  of  childhood,  623 
I      contraction  of  fingers,  494 
I  treatment  of,  494 

'  at  knee,  448 

I      deficiency  of  foot,  811 
'      defonnities  of  elbow,  489 
I         of  foot  associated  with  defective 
development,  809 
at  knee,  447 
I  at  wrist,  491 

dislocation  at  hip-joint,  515 
I  anterior,  524 

I  sjTuptoms  of,  524 

bilateral,  523 
I  symptoms  of,  523 

diagnosis  of,  524 
'  etiology  of,  520 

pathology  of,  516 
1  supracotyloid,  524 

svmptoms  of,  521 
'  general,  523 
tn'atment  of,  526 
arthrotomy  in,  542 

description  of,  543 
in  infancy,  540 
Lorenz's  operation  in,  527 
description  of,  527 
prognosis  of,  537 
older  subjects,  539 
open  oix'ration  in,  544 

description  of,  544 
of  osteotomy  in,  543 
palliative,  549 
reduction,  531 

in  two  sittings,  531 
in  the  young,  531 
variations  in,  540 
unilateral,  521 
svm])toms  of,  521 
of  shoulder,  4S2 

reduction  of  deformity  in,  484 
displac(Mnent  of  patella,  444 

of  j^halan^es,  495 
elevation  of  scapula,  229 
ceiui  recurvatum,  442 
hypertrophy  of  foot,  811 
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Congenital  oedema  of  feet,  812 
subluxation  of  hip,  549 
talipes,  755 

calcaneovalgus,  808 
calcaneovarus,  808 
calcaneus,  807 
equinocavxis,  808 
equinus,  807 
etiology  of,  756 
valgocavus,  808 
valgus,  807 
varus,  806 
torticollis,  642,  643 
weakness  in   cerebral  paralysis  of 
childhood,  623 
Constricting  bands  of  foot,  812 
Contracted  foot,  716 
etiology  of,  716 
s3rmptoms  of,  717 
treatment  of,  719 
operative,  720 
Contraction,  Dupuytren's,  496 
etiology  of,  496 
pathology  of,  496 
symptoms  of,  497 
treatment  of,  497 
at  knee,  congenital,  448 
psoas,  in    tuberculous    disease    of 
spine  in  lower  region,  40 
Coxa  valga,  568 
vara,  550 
bilateral,  555 

deformity  in,  mechanical  predis- 
position to,  551 
diagnosis  of,  556 
etiology  of,  551 
other  varieties  of,  556 
pathology  of,  550 
symptoms  of,  553 

mechanical  effects,  553 
physical  efifects,  554 
traumatic,  562 
in  adult  life,  565 
treatment  of,  563 
treatment  of,  558 
operative,  560 

cuneiform      osteotomy     in, 

560 
forcible  abduction  in,  560 
linear  osteotomy  in,  560 
Cramp,  muscular,  of  leg,  434 
Craniotabes  in  rhachitis,  500 
Crepitus,  scapular,  236 
('retinism,  506 
CHibitus  valgus,  489 
in  rhachitis,  501 
varus,  489 
in  rhachitis,  501 
Cuneiform  osteotomy  in  treatment  of 
anterior  bow-leg,  597 
of  coxa  vara,  560 
of  knock-knee,  589 
of  neglected  talipes,  800 
Curvature  of  spine,  lateral,  149 


Cysts,  bursas  and,  in  popliteal  region, 
440 
of  femur,  403 


Depect  of  clavicle,  232 
Deformity   in   acquired   talipes,    de- 
velopment of,  814 
in  acute  anterior  poliomyelitis,  604 

reduction  of,  616 
of  bones  of  lower  extremity,  569 
in  bow-leg,  measurement  of,  591 
outgrowth  of,  572 
predisposition  to,  570 
in  cerebral  paralysis  of  childhood, 

627 
of  chest,  232 
minor,  235 
compensator^',  in  lateral  cur\'ature 
of  spine,  165 
in  Pott's  disease,  29 
correction  of,  by  femoral  osteotomy 
in    tuberculous   disease  of    hip- 
joint,  390 
in   coxa  vara,   mechanical  predis- 
position to,  551 
development  of,  in  acquired  talipes, 
814 
calcaneus,  823 
of  elbow,  congenital,  489 
of  foot,  665,  752 

compound,  753 
functional  pathogenesis  of,  238 

Wolff's  law  of,  238 
hysterical,  638 
at  knee,  congenital,  447 
in    knock-knee,    measurement    of, 
581 
outgrowth  of,  572 
predisposition  to,  570 
secondary,  578 
in  lateral  curvature  of  spine,  172 

prevention  of,  179 
of  legs  with  weak  foot  in  childhood, 

695 
and  malformations  of  knee,  443 
of  neck  in  acute  anterior  poliomy- 
elitis, 607 
of  other  parts  caused  by  tubercu- 
lous disease  of  hip-joint,  396 
overcorrection  of,  in  torticollis,  655 
in  Pott's  disease,  17 
compensatory,  28 
muscular,  28 
rapid  correction  of,  in  treatment  of 

neglected  talipes,  781 
rectification  of,  in  treatment  of  in- 
fantile talipes,  768 
reduction  of,   in   congenital  dislo- 
cation of  shoulder,  484 
in  resistant  cases  of  tubercuolus 
disease  of  hip-joint,  388 


54 


850 


INDEX 


Deformity,  reduction  of,  in  treatment 
of  tuberculous  disease  of  knee- 
joint,  417 
in  rhachitis,  500 

secondary,  of  acute  anterior  polio- 
myelitis. 608,  609 
Plin  neglected  talipes,  789 
of  spine,  anteroposterior,  224 
Sprengel's,  229 

of  trunk  in  acute  anterior  poliomye- 
litis, 607 
in    tuberculous   disease    of   ankle- 
ioint,  452 
reduction  of,  455 
of  upper  extremity,  482 

in  acute  anterior  poliomyelitis, 
607 
in  weak  foot,  679 
at  wrist,  congenital,  491 
Deviation,  lateral,  in  lateral  curvature 

of  spine,  151 
Diagnosis  of  acute  anterior  poliomy- 
elitis, 601 
of  Charcot's  disease,  292 
of   congenital   dislocation   of   hip- 
joint,  524 
of  coxa  vara,  556 

differential,  l>etween  congenital  and 
acquired  talipes,  815 
of  lumbar  Pott's  disease  in  in- 
fancy, 50 
from  acute  rhachitis,  50 
from  scurvy,  50 
of  tuberculous  disease  of  spine, 
46-65 
of  disease  of  spine,  landmarks  in, 

34 
of  hystc'rical  hip,  037 
of  lateral  curvature  of  spine,  174 
mobility  in,  175 
p^)sture  in,  174 
of  malignant  disease  of  spine,  127 
of  sacroiliac  disease,  146 
of  torticollis,  651 

of  tulxTculous    disease    of    ankle- 
joint,  453 
of  bones  and  joints,  259 
of  hip-joints,  326 
of  knee-joints,  415 
of  spine,  65 
of  typhoid  spine,  132 
of  weak  foot,  (>87 
Disiibilitics  of  foot,  ()6o 
Disi'a^'s  and  injuries  of  ankle-joint, 
449 
of  articulations  of  upper  extrem- 
ity, 4<i<) 
Dislocation  of  hip-joint,  spontanc'ous, 
400 
(»f  slioulder.  congenital,  482 
n'curn'nt.  4S7 
tn-atincnt  of,  487 
nis]>lac«Mn«Mit  of  ixTonei  tendons,  746 
treatin«'nt  of,  746 


Distortions  of  fingers,  495 
of  limb  in  tuberculous  disease  of 

hip-joint,  307 
rhacnitic,  general,  598 
Doigt  k  Ressort,  495 
Drop-finger,  496 
Dry  caries,  256 
Dupuytren's  contraction,  496 

etiology  of,  497 

pathology  of,  496 

symptoms  of,  497 

treatment  of,  497 
D>'sbasia  angiosclerotica,  735 
Dystrophy,  muscular,  634 


Effusion  at  knee,  quiet,  438 
Elbow,     deformities     of,     acquired, 
489 
congenital,  489 
Elbow-joint,   tuberculous  disease  of, 
470 
age  at  incipiency  of,  470 

statistics  of,  470 

pathology  of,  470 

symptoms  of,  471 

treatment  of,  471 

excision  in,  473 

operative,  473 

reduction   of   deformity   in, 
473 
Electrical  test  in  prognosis  of  acute 

anterior  poliomyelitis,  603 
Elongation    of    ligament um    patellae, 
447 
etiology  of,  447 
symptoms  of,  447 
treatment  of,  447 
Enlargement   of   superficial   pretibial 

bursa,  440 
Epiphysitis  at  hip-joint,  acute,  399 
svmptoms  of,  399 
treatment  of,  399 
Erv'thromelaigia,  734 
Excision  of  hip-joint  in  tuberculous 
disease*,  384 
in  treatment  of  tuberculous  disease 
of  knee-joint,  428 
results  of,  429 
Exercise  in  treatment  of  knock-knee, 
583 
of  lateral  curvature  of  spine,  184, 
200 
in  muscle  building,  207 
of  weak  foot,  699 
Exostoses  of  foot,  746 
FIxtra-articular      hip-joint       disease, 
401 
tuU^rculous   disease   of   kne<»-joint, 
426 
o|x»rative  intervention  in, 426 
tn-atment  of,  426 
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Femur,  bending  of  neck  of,  550.     See 

Coxa  vara, 
carcinoma  of,  403 
cysts  of,  403 
depression   of   neck   of,    550.     See 

Ck)xa  vara. 
fract\ire  of  neck  of,  562 

in  adult  life,  565 
incurvation  of  neck  of,  550.     See 

Coxa  vara, 
partial  separation  of  epiphysis  of 

head  of,  in  adolescence,  565 
sarcoma  of,  403 
and  tibia,  changed  relations  of,  in 

knock-knee,  578 
traumatic  separation  of  epiphvsis 

of  head  of,  564 
Finger,  baseball,  496 

contraction  of,  congenital,  494 

treatment  of,  494 
distortions  of,  495 
drop-,  496 
jerking,  495 

etiology  of,  495 

treatment  of,  496 
mallet,  496 
snapping,  495 

etiology  of,  495 

treatment  of,  496 
trigger,  495 

etiolog>'  of,  495 

treatment  of,  496 
webbed,  495 

etiology  of,  495 

treatment  of,  495 
Flat  back,  224 

chest,  232 
Fcetal  rhachitis,  505 
Foot  in  activity,  668 
arches  of,  665 

club-,  non-<lefonning,  716    »See  Con- 
tracted foot, 
considered  as  a  mechanism,  676 
constricting  bands  of,  812 
contracted,  716 

etiology  of,  716 

symptoms  of,  717 

treatment  of,  719 
operative,  720 
deficiency  of,  congenital,  811 
deformities  of,  752 

compound,  753 

congenital,    associated    with    de- 
fective development,  809 
disabilities  and  defonnities  of,  665 
exostoses  of,  746 
flat-,  679 

functions  of  muscles  of,  675 
general  description  of,  and  its  func- 
tions, 665 
hollow,  716 

hypertrophy  of,  congenital,  811 
improper  postures  ol,  669 


Foot,  movements  of,  670 
oedema  of,  congenital,  812 
as  a  passive  support,  667 
splay-,  679 

tables  of  relative  strength  of  muscles 
of,  676 
!      weak,  679 

in  childhood,  694 
I  symptom-'^  of,  694 

weak  ankles  in,  694 
deformity  of  legs  with,  695,  697 
general  weakness  in,  695 
irregular  fonns  of,  695 
outgrown  joints  m.  695 
out-toeing  and  in-toeing  in,  694 
diagnosis  of,  687 
attitudes  in,  687 
bearing  surface  in,  689 
contour  in,  688 
distribution     of     weight     and 

strain,  687 
range  of  motion  in,  689 
etiology  of,  683 
extreme  types  of,  692 
persistent  abduction,  692 
pes  planus.  692 
limitation   of  motion   and   mus- 
cular spasm  in,  692 
pathologv  of,  683 
rigid,  706 

functional  use  in  overcorrected 

attitude,  708 
treatment  of,  706 
adjuncts  in,  713 
forcible  overcorrection  in, 707 
operative,  714 
plaster  strapping  in,  713 
svstematic  manipulation  in, 
'  709 

Thomas',  713 
varieties  of,  712 
symptoms  of,  685 
treatment  of,  697 
attitudes  in,  699 
!)race  in,  703 

construction  of,  701 
positive  action  of,  704 
exercises  in,  699 
plaster  cast  in,  702 
raising  inner  border  of  shoe  in, 

699 
the  shoe  in,  698 
support  in,  700 
varieties  of,  691 
Forcible   abduction   in   treatment   of 
coxa  vara,  560 
correction   by   reverse   leverage   in 
treatment  of  tuberculous  disease 
of  knee-joint,  418 
Fracture  of  metatarsal  bones,  746 
of  neck  of  femur,  562 
in  adult  life,  565 
of  spine,  129 
Fragihtas  ossium,  507 
Friedreich's  disease,  636 
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Function,  impairment  of,  in  Pott's 

dis^ise,  28 
Functional  affections  of  joints,  636, 
639 
pathogenesis  of  defonnity,  238 

Wolff's  law  of,  238 
results  of  treatment  of  tuberculous 
disease  of  hip-joint,  432 
Funnel  chest,  235 


Gait  in  tuberculous  disease  of  spine  in 

lower  region,  39 
General  rluichitic  distortions  of  lower 

limbs,  597 
Genu  reciu^atum,  acquired,  440 
etiology  of,  441 
symptoms  of,  441 
treatment  of,  442 
congenital,  442 
etiology  of,  443 
treatment  of,  443 
valgum,  deformity  in,  outgrowth  of, 
572  I 

etiology  of,  570  i 

pathology  of,  581  | 

time  of  onset,  570 
treatment  of,  583  i 

expectant,  583 
operative,  587 
unilateral,  580 
varum,  590 

deformity  in,  o\itgrowth  of,  572 
symptoms  of,  591 
time  of  onset  of,  570 
treatment  of,  592 
by  braces,  592 
expectant,  592 
opTativc,  594 
Gluteal  bursitis,  402 
Gonorrha»al  arthritis,  270 
distribution  of,  270 
of  hi|.>-j()iiit,  401 
in  infancy,  272 
punilcnt  fonn  of,  271 
s<  TO  fibrinous  form  of,  271 
s<Tous  form  of,  271 
syinj)tonis  of,  270 
tn'atinent  of,  272 
rheumatism,  270.     S*e  CJonorrhiral 
arthritis, 
of  s{)iiH',  \X\ 
(;out,2HH 

(Irowth.   ri'tardatiou   of,  in    paralytic 
alTrctioiis.  ()25 
ill  tulM'rc\il(uis  dis«'as<?  of  liip-joint, 
:U7 


H.*:m  vRTiiHosis,  21K) 

Hii'iiiatoma  of  stmnnnastoid  nuisolc, 


Hsemophilia,  289 

treatment  of,  290 
Hallux  flexus,  735 
ngidus,  735 
etiology  of,  736 
treatment  of,  736 
valgus,  740 
etiology  of,  741 
pathology  of,  740 
sjrmptoms  of,  741 
treatment  of,  741 
operative,  742 
varus,  738 

treatment  of,  739 
Hammer-toe,  744 
symptoms  of,  745 
treatment  of,  745 
Harrison's  groove  in  rhachitis,  500 
Heberden's  nodosities  in  osteoarthri- 
tis, 283 
Heel,  painful,  733 

treatment  of,  734 
Hemorrhage  into  joints,  289,  290 
Hereditary  ataxia,  636 
High  hip  in  lateral  curvature  of  spine, 
156 
shoe  in  treatment  of  lateral  curva- 
ture of  spine,  221 
shoulder    in    lateral    curvature    of 
spine,  156 
Hip,  change  in  contour  of,  in  tuber- 
culous disease  of  hip-joint,  313 
disease,  298 
hysterical,  637 
snapping,  549 

subluxation  of,  congenital,  549 

Hip-joint,  acute  epiphysitis  at,  399 

infectious  artnritis  of,  399 

disease,  extra-articular,  401 

di.slocation  at,  congenital,  515 

anterior,  524 

symptoms  of,  524 
bilateral,  523 

symptoms  of,  523 
diagnosis  of,  524 
etiology  of,  520 

hereiitiiry  influence  in,  520 
pathology  of,  516 
supracotyloid,  524 
svinptoms  of,  521 
'  general,  523 
tn'atment  of,  520 
arthrotomy  in,  542 

dest^ription  of,  543 
in  infancy,  540 
I/)n'nz,  description  of,  527 
ofxTation  in,  527 
pn>gnosis  of,  537 
older  subjects,  539 
o|)en  operation  in,  544 
description  of,  544 
stati.stics  of,  546 
osteotomy  in,  5-13 
palliative,  549 
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Hip-joint,  dislocation  at,  congenital, 
treatment  of,  reduction, 
531 
in  two  sittings,  531 
in  young,  531 
variations  in,  540 
unilateral,  521 
symptoms  of,  521 
excision  of,  in  tuberculous  disease, 

384 
gonorrhceal  arthritis  of,  401 
malignant  disease  of,  403 
non-tuberculous  affections  of,  398 
osteoarthritis  of,  403 
symptoms  of,  404 
treatment  of,  404 
spontaneous  dislocation  of,  400 
subacute  arthritis  of,  400 
traumatisms  at,  398 
treatment  of,  398 
tuberculous  disease  of,  298 
abscess  in,  378 
significance  of,  379 
treatment  of,  380 
exploratory  operations  in, 
382 
actual  lengthening  of  limb  in, 
318 
shortening  of  limb  in,  316 
in  adult,  377 
age  at  incipicncy,  302 
amputation  in,  388 
bilateral,  375 

treatment  of,  376 
causes  of  de^th,  392 
combined  with  disease  of  other 

part«,  376 
correction    of    deformity     by 

femoral  osteotomy,  390 
details  of  1000  cases  of,  330 
diagnosis  of,  differential,  326 
distortion  of  limb  in,  307 

apparent  lengthening,  307 
^ortening,  310 
examination  in,  method  of,  320 

physical,  320 
excision  of  hip  in,  384 
Koenig's  method  of,  384 
statistics  of,  386,  387 
tabic  of  functional  results  of, 
387 
history  of  case  of,  320 
in  infancy,  377 
Koenig's  statistics  of,  310 
local  signs  of,  325 
measurements  in,  321 
method  of  estimating  degree  of 
distortion  of  limb 
in,  322 
Kiiigsley's     table, 

325 
Lovett's  table,  323 
of  recording  case  of,  329 
formulae  used,  330 


Hip-joint,     tuberculous    disease    of, 
mortality  in,  391 
natural  cure  in,  310 
prognosis  of,  391 

as  to  function,  394 
reduction  of  deformity  in  re- 
sistant cases  of,  388 
sex  affected  in,  302 
side  affected  in,  303 
sinuses  in,  382 

treatment  of,  382 
S3m[iptom8  of,  303 
atrophy  as,  313 
change  in  contour  of  hip  as, 

313 
distortion  of  limb  as,  307 
general,  319 
debility  319 
fever,  320 
limp  as,  303,  304 
night  cry  as,  304 
stiffness  as,  305 
treatment  of,  332 
application  of  plaster  spica 

bandage  in,  350 
during  stage  of  recovery,  371 
immediate  reduction  of  de- 
I  formity  in,  353 

I  Lorenz  spica  bandage  in,  351 

mechanical,  333 

application     of     traction 

splint  in,  338 
high  shoe  in,  338 
perineal  bands  in,  338 
splinting  in,  334 
Tavlor's  method  of  trac- 
tion in,  336 
traction    hip    splint    for, 
334 
plasters  in,  336 
straps  for,  336 
by  plaster  bandage,  349 
practical      combination     of 
traction,    splinting ,     and 
stilting  in,  361 
reduction   of   deformity   in, 
immediate,  353 
lateral  traction  in,  358- 
by  Thomas'  method,  346 
by  traction  brace  in,  340 
by  weights  and  pulleys, 
350 
Marsh's     appliance 
for,  356 
relative  efficiency  of  traction 
hip  splint  in,  341 
and  splinting  in,  359 
removal   of   direct   pressure 

in,  360 
stilting  in,  334,  360 
Thomas',  343 
brace  in,  344 

modifications  of  348 
traction  in,  334 
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HofTa's  treatment  for  paralysis  of  del- 
toid muscle  in  acute  anterior  polio- 
myelitis, 618 

Hollow  foot,  716.  See  Ck)n tracked 
foot. 

Hypersesthesia  of  skin  in  neurotic 
spine,  143 

Hyperplasia  of  fatty  tissue  within 
knee-joint,  437 

Hypertrophy  of  bone,  245 

Hysterical  club-foot,  638 
deformities,  638 
hip,  637 

diagnosis  of,  637 
joint  affections  and  deformities,  636 
scoliosis,  638 
spine,  144 

symptoms  of,  145 
treatment  of,  145 


Idiopathic  osteopsathyrosis,  507 
Iliopsoas  bursitis,  402 
Incidental  lateral  curv^ature  of  spine, 
166 
synovitis  of  knee,  438 
Infancy,  acute  arthritis  in,  274 
gonorrhceal  arthritis  in,  272 
lumbar  Pott's  disease  in,  peculiar- 
ities of,  50 
tuberculous  hip  disease  in,  377 
Infantile   paralysis,   598.     See  Acute 
anterior  poliomyelitis, 
scorbutus,  .500 
patholojry  of,  507 
symptoms  of,  507 
treatment  of,  507 
Infeetious  arthritis  of  ankle-joint,  465 

osteomyelitis,  277 
Injuries,  (lis«^ases  and,  of  ankle-joint, 
4  49 
of  articulations  of  upper  extrem- 
ity 4(>t> 
of  knee,  437 

in  ehildhood,  434 
of  sjieroiliae  artieulation,  148 
of  sj>iiie,  \2>^ 
of  tilual  tuberele.  HO 
Intermit  tent  limp.  735 
Internal    derangement   of   knee-joint, 

VM\ 
Irrepilar  fomis  of  torticollis,  OCkJ 


.Ikhkivg  lin^jiT,  495 

Joint  atTections.  hysterical,  6.*iG 

tiX'atment  of,  (>.*W 
Joints,  hones  and,  tuberculous dis<'as<? 
(»f,  24t) 
double,  in  rhachiti.s,  500 


Joints,  functional  affections  of,  636 
hemorrhage  into,  289,  290 
inflammation  of,  gonorrha?al  270 
neurotic,  639 

non-tuberculous  diseases  of,  266 
pelvic,  relaxation  of,  142 
syphilitic  diseases  of,  266 
treatment  of,  269 
pain  and  swelling  of,  267 
tuberculous  disease  of,  other  forms 
of,  254 
Judson's  brace  in  treatment  of  ac- 
quired tripes  calcaneus,  824 
of  infantile  club-foot,  773 


Kinosley's  table  for  estimating  de- 
gree of  distortion  of  limb  in  tuber- 
culous disease  of  hip-joint,  325 
Knee,  back,  440.     See  Genu  recurva- 
tum. 
contraction  at,  congenital,  448 
prognosis  of,  448 
treatment  of,  448 
deformities  at,  congenital,  447 
displacement  of  a  semilunar  carti- 
lage of,  436 
housemaid's,  439 
treatment  of,  439 
Knee-joint,  hyperplasia  of  fatty  tissue 
within,  437 
injur>'  of,  437 

in  childhoo<l,  434 
loose  bodies  in,  436 
non-tuberculous  affections  of,  434 
defomiities  of,  434 
pathology  of,  406 
primary  distorticms  of,  411 
pn)gnosis  in,  431 
st^itistics  of,  431 
Gibney's,  431 
sc^condar}'  distortions  of,  412 
statistics  of,  409 

age  at  incipiency,  409 
on   course  and  outcome  of, 
431 
symptoms  of,  409 
synonyms  of,  40<> 
synovial  tuberculosis,  427 

treatment  of,  427 
tn'atment  of,  416 
accM'ssory,  424 

Bier's  tn'atment  of,  425 
cauterj'  as.  424 
ichthyol  ointment  as,  424 
iodofonn    emulsion    injec- 
tions as,  424 
j-rays  as,  424 
amnutation  in,  430 
artnrectomy  in,  427 
resulU  of,  428 
statistics  of,  428 
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Knee-joint,  non-tuberculous,  deformi- 
ties of,  treatment  of,  Bill- 
roth splint  in,  419 
during  convalescence,  425 
excision  in,  428 
results  of,  429 
forcible    correction    by    re- 
verse leverage  in,  418 
functional  results  of,  432 

statistics  of,  431 
mechanical,  420 
caliper  brace  in,  423 
Thomas'  knee  brace  in,  420 
operations  for  relief  of  final 

deformity  in,  430 
plaster  bandage  in,  417 
reduction   of   dcformitv   in, 

417 
traction  in,  418 
malformations  of,  443 
other  deformities  of,  443 
quiet  eflfusion  at,  438 
snapping,  447 

treatment  of,  448 
strains  of,  in  childhood,  434 
synovitis  of,  acute,  434 
causes  of,  435 
chronic,  435 
incidental,  438 
painless,  438 
recurrent,  435 
tuberculous  diseases  of,  406 
abscess  in,  426 

Koenig's  statistics  of,  426 
treatment  of,  426 
actual  lengthening  of  limb  in, 
414 
statistics  of,  414 
shortening  in,  414 
statistics  of,  432 
defonnity  in,  432 

stiitistics  of,  432 
diagnosis  of,  415 

from  acute  epiphysitis,  415 
from  Charcot's  disease,  416 
from  haemarthrosis,  415 
from  hysterical  joint,  416 
from  infectious  arthritis,  415 
from  injur\'  of  knee,  415 
from  osteoarthritis,  416 
fn)m  rheumatism,  416 
from    rheumatoid    arthritis, 

416 
from  sarcoma,  416 
fn)m  synovitis,  415 
distortion  in,  primary,  411 

secondary,  412 
etiology  of,  409 
extra-articular,  426 

operative  intervention  in,  426 
treatment  of,  426 
mortality  in,  431 
causes  of,  433 
influence  of  age  on,  432 


Knee-joint,   tuberculous   diseases  of, 
mortalitv  in,  statistics  of,  431,  432 
Knock-knee,  569 
attitude  in,  acconunodative,  587 

of  rest  in,  572 
changed  relation  of  femur  and  tibia 

in,  578 
combined  with  bow-legs,  580 
with  general  rhachitic  distortion, 
580 
deformitv     in,    measurements    of, 
58r 
outgrowth  of,  572 
predisposition  to,  570 
secondary,  578 
etiology  of,  570 
gait  in,  579 
pathology  of,  581 
time  of  onset  of,  570 
treatment  of,  583 
by  braces,  585 

duration  of,  587 
exercise  in,  583 
expectant,  385 
Lorenz's,  589 
manipulation  in,  583 
operative,  587 
osteoclasis  in,  589 
osteotomy  in,  587 
cuneifonii,  589 
plaster  bandage  in,  587 
posture  in,  583 
Thomas  brace  in,  585 
Wolff's,  589 
unilateral,  580 
Koenig's  statistics  of  abscess  in  tuber- 
culous   disease    of    knee-joint, 
426 
of  non-tuberculous  affections  of 

hip-joint,  398 
of  tuberculous  disease  of  hip-joint, 
310 
Kyphosis,  224 

of  adolescents,  140,  226 
postural,  225 
in  rhachitis,  500 
treatment  of,  226 


Late' rickets,  504 

Lateral  curvature  of  spine,  149 

changes  in  anteroposterior  con- 
tour in,  155 

compensatory  deformity  in,  162 

congenital,  167 

diagnosis  of,  174 
posture  in,  174 
mobility  in,  175 

due  t<)  occupation,  167 

etiology  of,  161 

hereditary  influence  in,  169 

high  hip  in,  156 
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Lateral  cui vature  of  spine,  high  shoul- 
der in,  156 
incidental,  166 
lateral  deviation  in,  151 
occupation  as  inducing  deform- 
ity, 170 
statistics  of,  170 
patholo^  of,  157 
prevention    of    deformity  ,  in 

179 
records  of,  175 
relative  frequency  of,  161 
statistics  of,  161 
as  to  age,  162 
as  to  sex,  162 
rhachitic,  168 

statistics  of,  168,  169 
rotation  in,  151 

secondary   to  deformity  else- 
where, 165 
to   disease   within    thoracic 

walls.  165 
to  paralysis,  165 
symptoms  of,  173 
treatment  of,  179 
braces  in,  use  of,  216 
duration  of,  222 
exercises  in,  184-200 
general,  185-200 
muscle  building,  207 
self-correcting,  201 
Teschner's,  185 
forcible  correction  of  deform- 
ity in,  218 
coinV)ined   with   fixa- 
tion, 219 
ecnera),  221 
high  shoe  in,  221 
posture  in,  184 

and  support  during  recum- 
bency in,  221 
removal  of  superincumbent 
weight,  214 
by  self -suspension,  214 
Volkmann  seat  in,  221 
varieties  of  deformity  in,  172 
statistics  of,  172 
Ix'g,  muscular  cnuiip  of,  434 
Ii<*veragp,  reverse,  forcible  correction 
by,  in  tn^atmont  of  tuberculous  dis- 
ease of  knee-joint,  41S 
Ligaments,  spinal,  nipture  of,  129 
Ligament  uni   patella*,   elongation  of, 
447 
etiology  of,  447 
synij)toms  of,  447 
tn'atinent  of,  447 
Limb,  actual  lengthening  of,  in  tuber- 
culous  disease    of   hip- 
joint,  318 
of  knee-joint,  414 
of  hi|>-joint,  316 
slunleiiiiig  of,  in  tuberculous  dis- 
ease^' of  knee-joint,  414 


Limb,   apparent    lens 

tuberculous    disease 
joint,  307 
shortening  of,  in  tuberculous  dis- 
ease of  hip-joint,  310 
distortion  of,  m  tuberculous  disease 
of  hip^joint,  307 
of  knee-joint,  411,  412 
method  of  estimating  degree  of  dis- 
tortion of,  in  tuberculous  disease 
of  hip-joint,  322 
Limp,  intermittent,  735 
as  ^rmptom  of  tuberculous  disease 
Of  hip-joint,  304 
Linear  osteotomy  in  treatment  of  ooxa 

vara,  560 
Lipoma  arboresoens,  tuberculous  joint 

disease  in,  255 
Localized  osteomyelitis,  279 
Loose  bodies  in  knee-joint,  634 
Lordosis,  228 
treatment  of,  229 

in  tuberculous  disease  of  spine  in 
lower  region,  39 
Lorenz  operation  in  treatment  of  con- 
genital dislocation  at  hip-joint, 
527 
treatment  of  knock-knee,  589 
Lovett's  table  for  estimating  degree  of 
distortion  of  limb  in  tuberculous 
disease  of  hip-joint,  323 


Malleotomy  in  treatment  of  neglected 

tahpes,  789 
Mallet  finger,  496 

Manipulation  in  treatment  of  acquired 
talipes  equinus,  818 
of  torticoUis,  654 
Manual  correction,  forcible,  in  treat- 
ment    of    neglected     talipes, 
782 
in   treatment  of   infantile  club- 
foot, 779 
Measurements  in  tuberculous  disease 

of  hip-joint,  321 
Mechanical    treatment    of    infantile 

talipes,  769 
Melos-extremity,  134 
Metatarsal  arch,  anterior,  723 
weakness  of,  721 
bones,  fracture  of,  746 
Metatarsalgia,  anterior,  721 
etiology  of,  722,  726 
influence  of  shoe  in  causing  pain 

in,  725 
pathology  of,  722 
treatment  of,  727 
operative,  729 
Metatarsus  varus,  740 
Mollitis  ossium,  508 
Morbus  coxae,  298 
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Mortality  in  tuberculous  disease  of 

hip-jomt,  391 
Morton's  neuralgia,  721.     See  Meta- 

tar^lgia,  anterior. 
Muscles,  pectoral,  defective  formation 

of,  232 
Muscular  atrophy^  progressive,  633 
myelopMEithic  form  of,  633 
myopathic  form  of,  634 
deformity  in  Pott's  disease,  28 
dystrophy,  634 

paralysis,  pseudohypertrophic,  634, 
635 
diagnosis  of,  635 
treatment  of,  600 
Myelopathic  paralysis,  633 
atrophy,  633 


N 


Nbrvb  grafting  in  treatment  of  acute 

anterior  poliomyelitis,  620 
Nervous  system,  diseases  of,  598 
Neuralgia,  Morton's,  721.    See  Meta- 
tarsalgia,  anterior, 
plantar,  734 

treatment  of,  734 
Neuritis,  636 

localized,  663 
Neurotic  joints,  639 
spine,  143 
symptoms  of,  143 
treatment  of,  144 
"  Night  cry"  in  Pott's  disease,  28 

as  symptom  of  tuberculous  dis- 
ease of  hip-joint,  304 
Non-deforming   club-foot,    716.     See 

Contracted  foot. 
Non-tuberculous   affections  of   knee- 
joint,  434 
of  spine,  126 
deformities  of  knee-joint,  434 
diseases  of  joints,  266 


Obstetrical  injury  to  brachial  plexus, 
repair  of,  487 
paralysis  of  arm,  482 
Occupation  causing  lateral  curvature 
of  spine,  167 
inducing  deformity  in  lateral  curva- 
ture of  spine,  170 
Ocular  torticollis,  663 
CEdema  of  feet,  congenital,  812 
Operations  for  relief  of  final  deformity 
in  tuberculous  disease  of  hip-joint, 
430 
Opisthotonos,  cervical,  663 
Osteitis  deformans,  140,  510 

local,  611 
Osteoarthritis,  279 


Osteoarthritis,  etiology  of,  282 
Heberden's  nodosities  in,  283 
of  hip-joint,  403 
symptoms  of,  404 
treatment  of,  404 
pathology  of,  280 
symptoms  of,  282 
treatment  of,  284 
Osteoarthropathy,  hypertrophic,  sec- 
ondary, 512 
Ostechondritis,  syphilitic,  266 
Osteoclasis  in   treatment  of   knock- 
knee,  589 
Osteoclasts  in  treatment  of  neglected 

tahpes.  794,  796 
Osteomalacia,  508 
in  childhood,  509 
local,  510 
treatment  of,  509 
Osteomyelitis,  acute,  277 
infectious,  277 
localized,  279 
of  spine,  acute,  127 
infectious,  127 
Osteoperiostitis,  syphilitic,  266 
Osteopsathyrosis,  idiopathic,  507 
Osteotomy  in  congenital  dislocation  at 
hip-joint,  543 
cuneiform    in    treatment    of    coxa 
vara,  560 
of  neglected  talipes,  800 
linear,  in  treatment  of  coxa  vara, 

560 
secondary  in  treatment  of  neglected 

talipes,  802 
in  treatment  of  acute  anterior  polio- 
myelitis, 620 
of  knock-knee,  587 
Overcorrection,  forcible,  in  treatment 

of  rigid  weak  foot,  707 
Overlapping  toes,  745 


Paget's  disease,  140 
Painful  great  toe,  735 

toe-joint  in  older  subjects,  737 
heel,  733 
Painless  synovitis  of  knee,  438 
Palliative  treatment  of  congenital  dis- 
location at  hip-joint,  549 
Paralysis  in  acute  anterior  poliomye- 
litis, 600 
of  arm,  obstetrical,  482 

treatment  of,  483 
cerebral,  of  childhood,  623 
acquired,  623,  627 
after-birth,  624 
deformities  in,  628 
disability  in,  628 
loss  of  growth  in,  628 
congenital,  623 
paralysis  in,  626 
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Paralysis,  cerebral,  of  childhood,  con- 
genital, weakness  in,  626 
defonnities  in,  627 
distribution  of,  623 
statistics  of,  623 
etiology  of,  623 
of  intrauterine  origin,  624 
occurring  during  labor,  624 
pathology  of,  623 
prognosis  in,  632 
symptoms  of,  general,  625 
mental,  626 
motor,  625 
treatment  of,  629 
of  hemiplegia,  629 
of  paraplegia,  631 
transplantation    of  tendons, 
630,  632 
infantile,  598.     See  Acute  anterior 

poliomyelitis, 
muscular,  pseudohypertrophic,  634, 

635 
myelopathic,  633 
in  Pott's  disease,  29 
spastic,  623 
spinal,  spastic,  633 
Paralytic  torticollis,  663 
Paraplegia,  Pott's,  115 
Partial  separation  of  epiphysis  of  head 

of  femur  in  adolescc»nce,  565 
Patella,  absent,  443,  444 

displacement  of,  acquired,  444 

congenital,  444 
rudimentary,  443,  444 

treatment  of,  444 
slipping,  444 
etiology  of,  445 
symptoms  of,  445 
tn^atmoiit  of,  446 
oixTjitivo,  44() 
Pectus  ciiriuatviin,  233 

excavjituni,  235 
Pelvic  joints,  relaxation  of,  142 
Pelvis,  inclination  of.  ;i5 
Periarthritis  scapulohumeral,  478 
of  shoulder,  478 
symptoms  of,  478 
tn'atment  of,  479 
Peronci  tendons,  displaciMnent  of,  746 
Persisti'ut    abduction    in    weak    foot, 

<)92 
Pes  jilaiius,  t)02 

Phalang<*s,     displaccincnts     of,     con- 
genital, 195 
Phelps'    ofxTation    in    tn*atment    of 

ni'glccted  talijK's,  797 
Pigeon  breast  in  rhachitis,  500 
chi'st,  233 

in  tubercul<»us  disease  of  spine  in 
thoracic  region,  52 
toe,  739 
Plantalgia,  734 
Plantar  neuralgia,  734 
tn.»atinent  of,  734 


grav 
habi 


Piaster  bandage  in  treatment  of  in- 
fantile club-foot,  769 
of  knock-knee,  587 
of  tuberculous  disease  of  knee- 
joint,  417 
strapping  in  treatment  of  rigid  weak 
foot,  713 
Poliomyelitis,  anterior,  acute,  598 
age  of  onset  in,  599 
statistics  of,  599 
deformity  in,  604 
causes  of,  604 

functional  use  as  cause  of, 
606 

tvity,  605 

kbitiial  posture,  605 
muscular  action,  605 
deformities  of  neck  in,  607 
reduction  of,  616 
secondary,  608,  609 
subluxation,  606 
of  trunk  in,  607 
of      upper     extremity     in, 
607 
diagnosis  of,  601 

from  diphtheritic  paralysis, 

603 
from  joint  disease,  602 
from  multiple  neuritis,  602 
from    obstetrical    paralysis, 

603 
from  other  forms  of  spinal 

paralysis,  602 
from    paralysis   of   cerebral 

origin  in  childhood,  602 
from  Pott's  paraplegia,  602 
fn)m  pst^udopanilysis,  603 
from  rheumatism,  602 
from    spastic    spinal    para- 
plegia, 602 
etiology  of,  599 

paralysis  of  different  nuiscles 
in,   effects  of,  upon  func- 
XV  n,  604 
distribution  of,  600 
I)athology  of,  598 
pnignosis  in,  603 

electrical  test  in,  603 
retardaticm  of  gn)wth  in,    608, 

609 
symptoms  of,  600 
treatment  of,  610 

mechanical,     principles     <»f, 

610 
op<^rative,  616 

arthrfniesis  in,  620 
Hoffa's,    for    paralysis   of 
deltoid  muscle,  618 
,       nerve  grafting  in,  620 
osteotomy  in,  620 
reducti(m  of  defonnity  in, 

616 
tendon  transplantation  in, 
618 
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Poliomyelitis,  anterior,   acute,   treat- 
ment     of,       operative, 
transplantation  for  par-  \ 
alysis  of  anterior  mus- 1 
cles  of  leg,  61Q 
of  arm,  616  | 

of  muscles  of  hip,  614  , 

of  posterior  muscles     of 

leg,  611 
of  thigh  muscles,  612  ' 

of  paralytic  scoliosis,  616 
Popliteal  region,  bursa;  and  cysts  in,  j 
440  I 

Postural  kyphosis,  225  j 

Posture  in  treatment  of  knock-knee,  j 
583  i 

Potbelly  in  rhachitis,  500  | 

Pott's   disease,  17.     See  Tuberculous 
disease  of  spine.  ' 

lumbar,  in  infancy,  peculiarities  i 
of,  50  *  I 

paraplegia,  115  | 

Prepatellar  bursitis,  439 
Pretibial   bursa,   superficial,   enlarge- 
ment of,  440  ' 
bursitis,  439 

symptoms  of,  439 
treatment  of,  440  j 

Progressive  muscular  atrophy,  633      i 
myelopathic  fonn  of,  633  | 

myopathic  form  of,  634 
Pseudohvpertrophic  muscular  para- 
lysis, 634,  635  I 
Pseudoparalysis  in  rhachitis,  502  I 
Psoas  contraction  in  tuberculous  dis-  i 
ease  of  spine  in  lower  region,  40  i 
Psychical  torticollis,  664  . 
Puerperal  arthritis,  272                            ; 


Quiet  effusion  at  knee,  438 


Recurrent  dislocation  of   shoulder,  ' 

487  I 

treatment  of,  487  | 

synovitis  of  knee,  435 

Relaxation  of  pelvic  joints,  142 

R(»tardation  of  growth  in  acute  ante-  I 

rior  poliomyelitis,  608,  609  i 

Retention  brac«  in  treatment  of  in-  | 

fantile  club-foot,  777 

Retrocalcaneobursitis,  730.  *S«?Achil- 

lobursitis,  | 

Rhachitic  attitude,  131,  502'  , 

distortions  of  lower  lunbs,  general,  , 

597  I 

rosary,  500  ' 

spine,  130  \ 

natural  cure  of,  131  i 


Rhachitic  spine,  treatment  of,  131 

torticollis,  663 
Rhachitis,  498 

age  of  onset  of,  498 

attitude  in,  502 

caput  quadratum  in,  500 

craniotabes  in,  500 

cubitus  valgus  in,  501 
varus  in,  501 

deformities  in,  500 
prevention  of,  504 

double  joints  in,  500 

etiologv  of,  498 

foetal,  505 

Harrison's  groove  in,  500 

kyphosis  in,  500 

pathology  of,  499 

pigeon  breast  in,  500 

potbelly  in,  500 

prognosis  of,  502 

pseudoparalysis  in,  502 

rhachitic  rosary  in,  500 

scoliosis  in,  500 

symptoms  of,  499 

treatment  of,  503 
Rheumatism,  289 

of  ankle-joint,  465 

gonorrhoea! ,  270.     See  Gonorrhoeal 
arthritis 

of  spine,  133.     Sec  Spondylitis  de- 
formans. 
Rheumatoid  arthritis,  284 
in  childhood,  287 
etiologv  of,  287 
treatment  of,  287 
Ribs,  absence  of,  231 

cervical,  231 
Rice  bodies  in  tuberculous   joint  dis- 

ea.se,  256 
Rickets,  489.     See  Rhachitis. 

late,  504 

scur\y,  506 
Rigid  weak  foot,  706 

treatment  of,  706 
Rotary    lateral    curvature    of    spine, 

149' 
Rotation  in  lateral  cur\'ature  of  spine, 

151     , 
Round  back,  223 
hollow,  223,  224 

shoulders,  225 
Rudimentary  patella,  443,  444 


Sacroiliac  articulation,  injury  of,  148 
disease,  146 

diagnosis  of,  146 
prognosis  in,  146 
symptoms  of,  146 
treatment  of,  147 
Sarcoma  of  femur,  403 
of  spine  126 
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Scapula,  congenital  elevation  of,  229 
etiology  of,  230 
treatment  of,  231 
Scapular  crepitus,  236 
Scapulohumeral  periarthritis,  478 
Sciatic  scoliosis,  145 
Sciatica,  deformity  secondary  to,  145 
Scoliosis,  149.    See  Lateral  curvature, 
of  spine, 
hystencal,  638 
in  rhachitis,  500 
Scorbutus,  290 
infantile,  506 

pathology  of,  507 
symptoms  of,  507 
treatment  of,  507 
Scurvy,  290,  506 

rickets,  506 
Secondary   deformities   in   neglected 
taUpes,  789 
hypertrophic  osteoarthropathy,  512 
Septic  infection  in  tuberculous  disease 

of  bones  and  joints,  257 
Shaffer  extension  shoe  in  treatment  of 

acquired  talipes  equinus,  818 
Shoes,  747 

in  treatment  of  weak  foot,  698 
Shoulder,   congenital  dislocation   of, 
482 
dislocation  of,  congenital,  reduction 
of  deformity  in,  484 
recurrent,  487 
treatment  of,  487 
operative,  488 
Shoulder-joint,   bursitis   at,    chronic, 
479 
tuberculous  disease  of,  466 
age  at  incipiency  of,  467 

statistics  of,  467 
pathology  of,  466 
prognosis  in,  469 
symptoms  of,  467 
treatment  of,  469 
oj>erative,  469 
periarthritis  of,  478 
symptoms  of,  478 
treatment  of,  479 
Signs,  local,  of  tuberculous  disease  of 

nip-joint,  Ii25 
Sinu«'s  in  tuberculous  disi^ase  of  hip, 

trejitnient  of,  382 
Skin,    hypenesthesia  of,   in   neurotic 

spine,  143 
Slippinjr  patella,  444 
etiology  of,  445 
symptoms  of,  445 
treatment  of,  446 
oj)erative,  446 
Snapping  finger,  495 
hip,  519 
knee,  447 

treatment  of,  448 
Socks,  751 
Spasmodic  torticollis,  659 


Spastic  paralysis,  623 
spinal  Daralysis,  633 
Spina  binda  and  talipes,  812 

ventosa,  476 
Spinal  cord,  length  of,  35 
Ugameofts,  rupture  of,  129 
paralysis,  spastic,  633 
Spme,  actinomycosis  of,  128 

anteropostcnor  deformities  of,  224 
kyphosis,  224 
lordosis,  228 

treatment  of,  229 
arthritis  of,  infectious,  133 
suboccipital  region  of,  133 
treatment  of,  133 
carcinoma  of,  126 
changes  in  contour  of,  in  Pott's 

dii^ase,  28 
deformity  of,  tabetic,  140 
divisions  of,  32 
fracture  of,  129 

'^  gonorrhoeal  rheumatism  of,''  133 
hysterical,  144 
83m[iptoms  of,  145 
treatment  of,  145 
infectious  arthritis,  133 
disease  of  coverings  or  articula- 
tions of,  132 
injury  of,  128 
landmarks  in  diagnosis  of  disease 

of,  34 
lateral  curvature  of,  149 

changes  in  anteroposterior  con- 
tour in,  155 
compensatory  deformity  in,  165 
congenital,  167 
deviation  in,  151 
diagnosis  of,  174 
mobihty  in,  175 
posture  in,  174 
due  to  occupation,  167 
etiology  of,  161 
hereditary  influence  in,  169 
high  hip  in,  156 

shoulder  in,  156 
incidental,  166 

occupation    as    inducing    de- 
formity, 170 
sUtistics  of,  170 
pathology  of,  157 
prevention  of  deformity  in,  179 
records  of,  175 
relative  frequency  of,  161 
statistics  of,  161 
as  to  age,  162 
as  to  sex,  162 
rhachitic,  168 

statistics  of,  168,  169 
rotation  in,  151 

secondary'   to   deformity   else- 
where, 165 
to    disease    within    thoracic 

walls,  165 
to  paralysis,  165 
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Spine,  lateral  curvature  of,  symptoms 
of,  1/3 
treatment  of,  179 
braces  in,  use  of,  216 
duration  of,  222 
exercises  in,  184-200 
general,  185-200 
muscle  building,  207 
self-correcting,  201 
Teschner's,  185 
forcible    correction    of    de- 
formity in,  218 
combined   with   fixa- 
tion, 219 
eeneral,  21 
nigh  shoe  in,  221 
posture  in,  184 
and  support  during  recum- 
bency in,  221 
removal  of  superincumbent 
weight  in,  214 
by  self-suspension,  214 
Volkmann  seat  in,  212 
varieties  of  defonnity  in,  172 
statistics  of,  172 
ligaments  of,  rupture  of,  129 
malignant  disease  of,  126 

diagnosis  of,  127 
neurotic,  143 

hypersBsthesia  of  skin  in,  143 
symptoms  of,  143 
treatment  of,  144 
non-tuberculous  aflfections  of,  126 
normal,  contour  and  flexibility  of,  30 

variations  in,  32 
osteoarthritis  of,  133.    See  Spondy- 
litis deformans, 
osteomyelitis  of,  acute,  127 
symptoms  of,  127 
treatment  of,  128 
rhachitic,  130 
diagnosis  of,  from  Pott's  disease, 

50 
natural  cure  of,  131 
treatment  of,  131 
rheumatism  of,   133.     See  Spondy- 
litis deformans, 
rheumatoid  arthritis  of,  134 
sarcoma  of,  126 
syphilis  of,  126 

diagnosis  of,  126 
tabetic  deformity  of,  140 
tuberculous  disease  of,  17 
complications  of,  108 
abscess,  108 

course  and  peculiarities  of, 

110 
in  different  regions,  110 
statistics  of,  108 
treatment  of,  112 
aspiration  in,  114 
injections  in,  114 
correction    of    deformity     in, 
Calot's  operation  in,  123 


Spine,  tuberculous  disease  of,  correc- 
tion   of,  deformity   in, 
forcible,  123 
Goldthwait's  apparatus  in, 

91 
Metzger-Goldthwait's   ap- 
paratus in,  93 
diagnosis  of,  61-65 

Roentgen  rays  in,  65 
history  in,  36 
later  effects  of  deformity  in, 

125 
in  lower  region,  39,  60 
attitude  in,  39 

diagnosis  of,  from  bilateral 
congenital  dislocation  of 
hip,  48 
dififerential,  46 
from   hip  disease    in    in- 
fancy, 48 
from  lumbago.  46 
from     muscular     dystro- 
,  phies,  48 

from  sacroiliac  disease,  47 
from  sciatica,  46 
from   secondary   hip   dis- 
ease, 49 
from  spondylolisthesis,  47 
from  strain  in  back,  46 
gait  in,  39 

location  of  pain  in,  41 
lordosis  in,  39,  40 
pelvic  abscess  in,  45 

diagnosis    of,    differen- 
tial, 49 
psoas  contraction  in,  40 
paralysis  in,  115 
duration  of,  117 
frequency  of,  116 
liability     to,     in     different 

regions,  116 
local,  123 
prognosis  of,  120 
symptoms  of,  1 18 
time  of  onset,  117 
treatment  of,  120 
laminectomy  in,  122 
operative,  121 
physical  signs  of,  37 
rational  signs  of,  35 
record  of  the  case  in,  66 
recurrence  of,  125 
secondary  deformities  of,  125 
in  thoracic  region,  52 
absc(»ss  in,  55 
attitudes  in,  52 
deviation  of  spine  in,  54 
diagnosis  of,  55 

differential,  56 
muscular  spasm  in,  54 
pain  in,  53 
pigeon  chest  in,  52 
respiration  in,  54 
treatment  of,  67 
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Spine,  tuberculous  disease  of,  treat- 
ment of,  duration  of,  123 
indications   for,    by    recum- 
bency, 100 
special,    of    different   re- 
gions, 101 
lower  dorsal  region, 
105 
region,  102 
middle  cervical  re- 
gion, 106 
dorsal  region,  106 
occipitoaxoid       re- 
gion, 107 
upper     dorsal     re- 
gion, 106 
mechanical  ambulatory  sup- 
ports in,  76 
back  brace,  76 
comparison  of,  96 
corset,  Phelps,  98 
plaster,  95 
Weigers,  98 
corsets,  95,  97 
plaster  corset,  95 
jacket,  82 

application  of,  in 
recumbency  ,91 
modifications  of, 
97 
Taylor  brace  in,  76, 
79 
head  support,  82 
Bradford  frame  in,  69 

modifications  of,  69,  70 
j^oncral  |)rinciples  of ,  67 
horizontal  fixations  in,  68 
IxiH'nz  aj)paratus  in,  68 
Phelps'  Ix'd  in,  (iS 
principles  of,  in  their  prac- 
tical application,  98 
wire  cuirasse  in,  ()9 
in  upiKT  H'^ion.  58 
abscess  in,  59 
attitude  in,  58 
svinptoms  of,  58 
typhoid"  182 

diagnosis  of,  132 
tn*atment  of,  132 
variatif>ns  in  contour  of,  223 
Splint,  Billroth,  in  tn'atinent  of  tuber- 
culous <lis<'as<'  of  knee-joint,  419 
in  tn\'itnient  of  infantile  club-foot, 
773 
Spon<lylitis  (l(»fomians,  133 
cas<»s  of.  137 
patholojry  of.  133 
symptoms  of,  136 
svnonvms  of,  133 
tn'at merit  of.  13S 
varjefji's  of.  131 
sn|H'rficialis,  IS 
traumatic,  129 
tn'atnient  of,  129 


I  Spondylolisthesis,  140 
I  Spondylose   rfiizom^lique,    134.     Sft 
Spondylitis  deformans. 
Spontaneous  dislocation  of  hip- joint, 
400 
subluxation  of  wrist,  490 
Sprain  of  ankle,  459 
chronic,  4G2 

treatment  of,  462 
symptoms  of,  459 
treatment  of,  459 
strapping  in,  460 
of  wrist,  480 
chronic,  480 
Sprengel's  defonnity,  229 
etiology  of,  230 
treatment  of,  231 
Stemomastoid  muscle,  hematoma  of, 

646 
Stiffness  as  s>Tnptom  of  tubereulous 

disease  of  hip-joint,  305 
Strains  of  knee  in  childhood,  434 

of  tendo  Achillis,  733 
Strapping  in  treatment  of  sprain  of 

ankle,  460 
Subacute  arthritis  of  hip- joint,  400 
Subastragaloid  disease,  453 
Subluxation  of  cla\icle,  236 
treatment  of,  236 
of  hip,  congenital,  549 
of  wrist,  49<) 
etiology  of,  491 
spontaneous,  490 
treatment  of,  491 
Support  in  treatment  of  weak  foot, 

700 
Supracotvloid     dislocation     at     hijv 

joint,  524 
Swelling  about  ankles,  465 
SynoWal  tul>erculosis.  arborescent  .255 
of  knee-joint,  427 
treatment  of,  427 
Synovitis  of  knee,  acute,  434 

chronic,  435 
I  incidental,  438 

'  painless,  438 

1  recurrent,  435 

Syphilis  of  spine,  126 
diagnosis  of,  126 
Syphilitic  diseases  of  joints,  266 
osteochondritis,  266 
osteoperiostitis,  2<i6 
pain  and  swelling  of  joints,  267 


Tabetk'  deformitv  of  spine.  140 
Tali|>es.  752 

ac(iuiml,  63S.  755.  813 

(lefonnitv    in,    development    of, 

814 
diagnosis    of,    differential,    fn»m 
congenital  talipes,  815 


INDEX 


863 


Talipes,  acquired,  etiology  of,  813 
arcuatus,    716.       See     Contracted 

foot, 
calcanco  valgus,  754 
acquired,  830 

treatment  of,  830 
congenital,  808 
calciiiieovarus,  754 

congenital,  808 
calcaneus,  753 
acquired,  822 

defonnity  in,  development  of, 

823 
symptoms  of,  823 
treatment  of,  824 
Judson  brace  in,  824 
operative,  825 

Whitman's   operation    in, 

828 
Willett's  operation  in,  820 
congenital,  H07 
cavus,  716.     See  Contracted  foot, 
congenital,  638,  755 
anatomy  of,  762 
etiology  of,  756 
other  varieties  of,  806 
ec|uinocavus,  congenital,  808 
t5(iuinovalgus,  754 

associated    with    congenital    ab- 
sence of  fibula,  809 
etiology  of,  810 
statistics  of,  809 
tnuitment  of,  810 
congenital,  SOS 
equinovarus,  754 
anatomy  of,  762 

associated    witli    congenital    ab- 
si'nce  of  tibia,  811 
pnignosis  of,  811 
statistics  of,  811 
infantile,   tn'atment  of,   767 
symptoms  of,  7()6 
treatment  of,  7t)7 
equinus,  753 
acquired,  815 
etiology  of,  816 
svmptoms  of,  817 
tlk»atment  818 
arthrodesis  in,  821 
immediate'  correction  of  de- 
formity in,  818 
Thomas'    wrench 

819 
tonic  effect  of,  820 
manipulation  in,  818 
Shaffer   extension    shoe 
818 
congenital,  807 
infantile,  treatment  of,  767 
first  stage  of,  768 
J\idson's  brace  in,  773 
manual  correction  in,  779 
mechanical,  769 
plaster  bandage,  in  769 


in. 


m. 


Talipes,  infantile,  treatment  of,  pre- 
liminary    manipulation    in, 
769 
principles  of,  768 
rectification  of  deformity    in, 

768 
retention  brace  in,  777 
second  stage  of,  776 
splints  and  braces  in,  773 
support   in    second    stage   of, 

776 
Taylor  brace  in,  777 
tenotomy  in,  775 
neglectful,  secondary  defonnities  in, 
789 
treatment  of,  780 
age  influencing,  781 
division  of  tendo  Achillis  in, 

791 
forcible  manual  correction  in, 

782 
importance  of  functional   use 

in,  787 
malleotomy  in,  789 
by    method    of    Julius   Wolff, 

793 
op<Mi   incision   combined   w^ith 
forcible  rectification  of  de- 
fonnitv  in,  797 
method  of,  792 
ojienitions  on  astragalectomv, 
800 
bones  in,  800 

cuneifonn  osteotomy  in,  800 
secondary  osteotomy,  802 
!)y  osteoclasts,  794,  796 
Phelps'  operation  in,  797 
rapid  correction  of  deformitv 

in,  781 
simple  mechanical  rectification 
of  defonnitv  in  walking  child- 
ren, 802 
subcutaneous  tenotomy  in,  790 
Thomas'  method  in,  795 
by  wrenches,  794 
paralytic,  arthrodesis  in,  841 
tendon  splicing  in,  841 

transplantation  in  combination 
with  other  procedures,  840 
for  relief  of,  833 
the  operation,  837 

modifications  of,  838 
selection   of   muscles   for, 

834 
time  for  operation  of,  834 
plantaris,  716.    See  Contracted  foot, 
spina  bifida  and,  812 
statistics  of,  760 

relative    frequency    of    different 
forms  of,  742 
valgocavus,  congenital,  808 
valgus,  753 

congenital,  807 
varieties  of,  753 
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Talipes  varus,  753 

associated    with    congenital 

absence  of  tibia,  811 
congenital,  806 
Tarsus,  tuberculous  disease  of,  458 

distribution  of,  to  individual 

bones,  458 
statistics  of,  458 
treatment  of,  459 
Taylor  brace  in  treatment  of  infantile 

club-foot;  777 
Tendo  AchiUis,  division  of,  in  treat- 
ment of  neglected  talipes,  791 
strain  of,  733 
Tendon  transplantation  in  treatment 

of  paralytic  deformities,  618 
Tenosynovitis  at  ankle-joint,  463 
treatment  of,  463 
tuberculous,  464 
at  wrist-joint,  acute,  480 
Tenotomy,    subcutaneous,    in    treat- 
ment  of   neglected   talipes, 
790 
of  torticollis,  654 
in  treatment  of  infantile  club-foot, 
775 
Thomas  brace  in  treatment  of  knock- 
knee,  585 
knee  brace  in  treatment  of  tuber- 
culous disease  of  knee-joint,  420 
method  in  treatment  of  neglected 

talipes,  795 
treatment  of  rigid  weak  foot,  713 
wrench  in  treatment  of  acquired 
talipes  equinus,  819 
Tibia,  anterior  curvature  of,  595 

displacement  of,  442.     iSecGenu 
recurvatum,  congenital. 
Tibial  tubercle,  injury  of,  440 
Toe,  hammer,  744 

-joint,  painful  great,  737 
overlapping,  745 
painful,  great,  735 
pigeon,  739 
Torticollis,  G42 
ac<|uired,  (>42,  648 

table  of  exciting  causes  of,  650 
varieties  of,  048 
acute,  648 

etiology  of,  0^48 
spastic,  (>49 
synij)tonis  of,  (i/SO 
treatment  of,  057 
chronii',  treatment  of,  654 
by  manipulation,  ()54 
congenital,  042,  (>43 
etiology  of,  (j45 
pathology  of,  (>47 
treatment  of.  054 

by  manipulation,  054 
l»y  i)\nn\  metluxl,  055 
overcorrection  of  defonnitv  in, 

by  subcutaneous  tenotomy,  054 


Torticollis,  diagnosis  of,  651 
from  arthritis.  653 
from  Pott's  aisease,  651 
following  diphtheritic  paralysis,  663 
.  irregular  forms  of^  648,  663 
ocular,  663 
paralytic,  663 
psychical,  664 
rhachitic,  663 
Lipasmodic,  648 
etiology  of,  659 
patholo^  of,  659 
prognosis  in,  659 
treatment  of,  659 

description    of    operation    in, 

660 
operative,  659 
treatment  of,  653 
by  manipulation,  654 
Traction  in  treatment  of  tuberculous 

disease  of  knee-joint,  418 
Transplantation  of  Sartorius  muscle, 

619 
Traumatic  coxa  vara.  562 

separation  of  epiphysis  of  head  of 

femur,  564 
spondylitis,  129 
Traimiatisms  at  hip-joint,  398 
Treatment  of  abscess  in  tuberculous 
disease  of  hip,  380 
of  knee-joint,  426 
acoessoiy,  of  tuberculous  disease  of 

knee-joint,  424 
of  achillobursitis,  731 

operative,  732 
of  acquired  genu  recurvatum,  442 
talipes  calcaneovalgus,  830 
calcaneovarus,  830 
calcaneus,  824 
equinovalgus,  832 
equino varus,  831 
equinus,  818 
of  acute  anterior  poliomyelitis,  610 
mechanical  principles  of,  610 
operative,  616 
epiphysitis  at  hip-joint,  399 
infectious  arthntis  of  hip-joint, 

399 
osteomyelitis  of  spine,  1 28 
torticollis,  657 
of  anchylosis,  293 

forcible  correction  in,  295 
operative  exploration  in,  296 
passive  motion  in,  294 
of  anterior  bow-leg,  597 

mctatarsalgia,  727 
of  arthritis  complicating  infectious 
diseases,  273 
deformans,  404 

of  suboccipital  region  of  spine, 
133 
Bier's,    of    tuberculous   disease    of 

knee-joint,  425 
of  bilateral  hip  disease,  376 
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Treatment  of  bow-leg,  592 
by  braces,  592 
expectant,  592 
operative,  594 
of  bursitis,  403 
of  calcaneobursitis,  734 
of  cerebral  paralysis  of  childhood, 

629 
of  Charcot's  disease,  292 
of  chondrodystrophia,  506 
of  chronic  sprain  of  ankle,  462 
of  club-hand.  493 

of  congenital  contraction  of  fingers, 
494 
at  knee,  448 
dislocation  at  hip-joint,  526 
elevation  of  scapula,  231 
genu  recurvatuni,  443 
torticollis,  654 
of  contracted  foot,  719 

operative,  720 
of  coxa  vara,  558 

operative,  560 
of  displacement  of  peronei  tendons, 

746 
of  Dupuytren's  contraction,  '497 
during  convalescence   from   tuber- 
culous disease  of  knee-joint,  425 
of  elongation  of  ligamentura  patel- 

Ijc,  447 
of  extra-articular  disease  of  knee- 
joint,  426 
of  flat  chest,  232 
of  gonorrhcral  arthritis,  272 
of  hallux  rigidus,  736 
valgus,  741 

operative,  742 
varus,  739 
of  hjeniophilia,  290 
of  hammer-toe,  745 
of  hemiplegia  in  cen'bral  paralysis 

in  childhood,  629 
of  hysterical  joint  affections,  638 

spine,  145 
of  infantile  talipes,  767 
of  internal  derangement  of  knee- 

^oint,  436 
of  jerking  linger,  406 
of  knock-knee,  583 
by  braces,  585 
expectant,  583 
o{x^rative,  5H7 
of  kyphosis,226 

of  lateral  curvature  of  spine,  179 
l)races  in,  use  of,  216 
duration  of,  222 
exercis<\s  in,  184-200 
nuisele  building,  207 
S(»lf-correcting,  201 
Teschner's,  185 
forcible     correction    of    de- 
fonnity  in,  218 
combined    with    fixa- 
tion, 219 


Treatment    of    lateral    cur^'ature    of 
spine,  high  shoe  in,  221 
posture  in,  184 
and    support    during    re- 
ciunbency  in,  221 
removal  by  self-suspension, 

214 
of  superincumbent  weight  in, 

214 
Volkmann  seat  in,  221 
of  lordosis,  229 

mechanical,  of  tuberculous  disease 
I  of  hip-joint,  333 

I  of  knee-joint,  420 

I      of  neurotic  spine,  144 
,      of  obstetrical  paralysis  of  arm,  483 
I      of  osteoarthritis,  284 
I  of  hip-joint,  404 

I      of  osteomalacia,  509 

of  pain  in  lower  port  ion  of  back,  1 43 
of  painful  heel,  734 
'      of  paralysis  in  tuberculous  disease 
,  of  spine,  120 

I  duration  of,  123 

laminectomy  in,  122 
I  operative,  121 

of  paralytic  scoliosis,  616 
I      of  i)araplegia  in  cerebral  paralvsis 
'  of  childhood,  631 

of  periarthritis  of  shoulder,  479 
!      of  pigeon  chest,  234 

of  plantiir  neuralgia,  734 
I      of  prepatellar  bursitis,  439 
>      of  pretibial  bursitis,  440 
;      of  recurrent  dislocation  of  shoulder*, 
'  487 

I  operative,  488 

of  rhachitic  spine,  131 
I      of  riiachitis,  503 

of  rheumatoid  arthritis,  287 
i      of  rudimentary  patella,  444 
of  sacroiliac  disease,  147 
of  scorbutus,  507 
I      of  sinuses  in  tuberculous  disease  of 
hip,  382 
of  slipping  patella,  446 
I  o{)erative,  446 

of  snapping  finger,  496 
I  knee,  448 

of  spasmodic  torticollis,  659 
I  operative,  660 

'      of  spondylitis  deformans,  138 
'      of  sprain  of  ankle,  459 

of  Sprengel's  deformity,  231 
!      of  subluxaticm  of  clavicle,  236 
of  wrist,  491 
of  suppurative  arthritis  in  infancv, 
I  275 

of   synovial   tuberculosis   of  knee- 
joint,  427 
of  syphilitic  diseases  of  joints,  269 
of  talipes  equinovalgus  associated 
with  congenital  absence  of  fibula, 
810 
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Treatment  of  tenosynovitis  at  ankle- 
joint,  463 
of  torticollis,  653 
of  traumatic  coxa  vara,  563 

spondylitis,  129 
of  traumatisms  at  hip-joint,  398 
of  trigger  finger,  496 
of  tuberculous  disease  of  ankle-joint. 
455 
operative,  456 
of  bones  and  joints,  260 

active  congestion  in,  262 
by  drugs,  261     . 
local  application  in,  261 
passive  congestion  in,  262 
a;-ray8  in,  262 
of  elbow-joint,  472 

excision  of  elbow  in,  473 
operative,  473 

reduction   of   deformitv   in, 
473 
of  hip-joint,  332 
of  knee-joint,  416 
of  shoulder-joint,  469 

operative,  469 
of  spine,  67 

ambulatory  supports  in,  76 
application    of,    in    re- 
cumbency, 91,  94 
comparison  of,  96 
back  brace  in,  76 
corsets  in,  95,  97 

flaster,  95 
helps',  98 
AVeiffpl's,  98 
indications  for.     bv    recum- 
bency, 100 
8pecial,of  different  regions, 
101 
mechanical,  ambulator}*  sup- 
ports    in,     Taylor 
l)racc  in.  76,  79 
head  support,  82 
Thomas  collar.  98 
Bradford  frame  in.  69 

modifications  of,  69.  70 
Roneral  j)rinciples  of,  67 
liorizontal  fLxation  in,  68 
Lorenz's  apparatus  in,  68 
Pholps' bed  in,  68 
])rincii>l('s  of,  in  their  prac- 
tical application.  98 
win^  cuirasse  in,  69 
plaster  cors<'t,  95 
jacket.  82 

modifications  of,  97 
of  tarsus.  l.')9 
of  wrist-joint,  475 
of  typhoid  spino.  130 
of  wrak  foot,  <i97 
of  wohlx'd  fin>r<Ts.  495 
TriKP<*r  finpcr.  495 
etiology  of,  495 
treatment  of,  496 


Tuberculosis,   synovial,    arborescent, 
255 
of  knee-joint,  427 
treatment  of,  427 
Tuberculous  arthritis,  acute,  276 
disease  of  ankle-^oint,  449 
age  at  incipiencv  of,  450 

statistics  of,  450,  451 
astragalonavicular  disease   in, 

453 
deformity  in,  452 
diagnosis  of,  453 
etiology  of,  450 
pathology  of,  449 
phj'sical  examination  in,  450 
prognosis  in,  457 

statistics  of,  457 
situation  of,  450 

statistics  of.  450 
subastragaloid  disease  in,  454 
symptoms  of,  451 
treatment  of,  455 
operative,  456 

reduction   of   deformitv   in, 
455 
of  bones  and  joints,  246 

arborescent  synovial,  255 
caries  sicca,  256 
diagnosis  of,  259 
distribution  of  disease  in,  249 
statistics  of,  249 
age,  250 
sex,  250 

side  affected,  250 
etioloK>'  of,  246 
latent  tuberculosis  as  cause 

of.  2 16 
liix)ma  arbon'scens,  255 
local  pri'disposition  to,  248 
mode  of  infection  in,  244.  240 
other  forms  of,  254 
pathology  of,  251 
pi^rf oration  of  joint  in,  251 
predispositicm  to,  246 
pn)gnosis  in,  257 
n'pair  in,  257 
rice  bodies,  256 
septic  infect i(m  in,  257 
treatment  of,  260 

active  congestion  in,  264 
carbolic    acid    locallv    in, 

262 
by  drugs,  261 
iodofonn  locidly  in,  261 
local  applications  in,  261 
passive  congestion  in.  262 
a--rays  in,  262 
of  elbow-joint,  470 

age  at  incipiencv  of,  470 

statistics  of.  470 

pathology  of,  470 

symptoms  of,  471 

tn»atment  of,  472 

excision  in,  473 
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Tuberculous   disease   of    elbow-joint, 
treatment  of,  excision  in, 
statistics  of,  473 
operative,  473 

reduction   of   deformity   in, 
473 
of  hip-joint,  298 
abscess  in,  378 

significance  of,  379 
treatment  of,  380 

exploraton'  operations,382 
actual  lengthening  of  limb  in, 
318 
shortening  of  limb  in,  316 
in  adult,  377 
age  at  incipiencv,  302 
statistics  of.  302 
amputation  in,  388 
bilateral,  375 

treatment  of.  376 
combined  with  disease  of  other 

parts,  376 
correction     of     deformity     by 

femoral  osteotomy,  390 
defonnities     of     other     parts 

caused  bv,  396 
details  of  1000  cases  of,  330 
diagnosis    of,     from     anterior 
poliomyelitis.  326 
from   congenital   dislocation 

of  hip,  329 
from  coxa  vara.  328 

traumatic,  328 
differential.  32() 
from  disease  of  bursiE  about 

joint,  328 
from  epiphysitis,  327 
from  extra-articular  disease, 

327 
from    fracture    of    neck    of 

ft'mur  in  childhood,  328 
from    gonorrha^al    arthritis, 

327 
from  growing  pains,  326 
from  hysterical  joint,  329 
from  infectious  arthritis,  327 
from  local  injur>*,  326 

irritation,  326 
from    osteoarthritis    of   hip, 

327 
from  pelvic  disease,  328 
from  Pott's  disease,  327 
from  rheumatism,  326 
from  sjicroiliac  <lisease,  328 
from  scurvy,  326 
from  synovitis,  326 
r-niys  as  means  of,  329 
distortion  of  limb  in,  307 
appan-nt  lengthening,  307 
short «»ning.  310 
etiology  of,  ,302 

examination    in,    method    of, 
320 
physical,  320 


I  Tuberculous  disease  of  hip-joint,  exci- 
,  sion  of  hip  in,  384 


Koenig's  method  of,  384 
histor\'  of  case  of,  320 
in  infancy,  377 
Koenig's  statistics  of,  310 
local  signs  of,  325 
tneasurements  in,  321 
method  of  estimating  degree  of 
distortion   of  limb 
in,  322 
Kingslev's  table,  325 
Lovett's  table,  323 
of  examination  in,  320 
of  recording  case  of,  329 
fonnuhe  used,  330 
mortality  in,  391 

causes  of  death,  392 
natural  cure  in,  310 
pathology  of,  298 
prognosis  of,  391 

as  to  function,  394 
reduction  of  deformity  in  re- 
sistant casi^s,  388 
relative  frequency  of,  302 
retardation  of  growth  in,  317 
sex  atTected  in,  302 
statistics  of,  302 
side  atTected  in.  303 

statistics  of.  303 
sinuses  in,  1382 

treatment  of,  382 
symptoms  of.  303 
atrophy  as,  313 
change  in  contour  of  hip  as, 

313 
distortion  of  limb'as,  307 
gonoral.  319 
di  bilitv,  319 
tVver,  320 
limp  as.  303,  30-i 
night  crv  as,  3(M 
pain  as,'303,  304 
stiffness  as,  :i05 
tn'atment  of,  332 

application  of  plaster  spica 

bandage  in,  350 
during  stage  of  recover}*.  371 
immediate  nnluction  of  de- 

fonnity  in.  353 
Lonniz's  spica   bandage   in, 

351 
mechanical,  333 

application    of    traction 

spUnt  in,  338 
high  shoe  in,  3^i8 
]H'rineal  bands  in,  338 
^plinting  in.  334 
-tihing  in,  334, 
Taylor's   method   of  trac- 
tion in.  336 
traction  in,  334 
hip  splint  for.  334 
plasters  in,  336 
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Tuberculous    disease    of     hip-joint, 
treatment  of,   mechanical 
traction  in,  straps  for,  336 
by  plaster  bandage,  349 
practical    combination    of 
traction,    splinting    and 
stilting  in,  361 
reduction   of  deformity   in, 
immediate,  353 
lateral  traction  in,  358 
by     Thomas'     method, 

346 
by  traction  brace  in,  340 
by  weights  and  pulleys, 
350 
Marsh's    appliance 
for,  356 
relative  efficiency  of  traction 
hip  splint  in,  341 
and  splmting  in,  359 
removal  of  direct  pressure  in, 

360 
stilting,  360 
Thomas',  343 
brace  in,  344 

modifications  of,  348 ' 
of  knee-joint,  406 
abscess  in,  426 

Koenig's  statistics  of,  426 
treatment  of.  426 
actual  lengthening  of  limb  in, 
414 
statistics  of,  414 
shortening  in,  414 
statistics  of,  414 
deformity  in,  432 
diagnosis  of,  41  "> 

from  acute  epiphysitis,  415 
inmi  Charcot's  disease,  416 
from  ha'marthrosis,  415 
from  hysterical  joint,  410 
fnun  infectious  arthritis,415 
from  injury  of  knee,  415 
from  osteoartliritis,  416 
frfun  rlieurnatisni.  41() 
from     rlieuinatoid    arthritis, 

4  IT) 
from  sarcoma.  411) 
from  synovitis.  415 
dist<>rtion^  in,  primary,  411 

s^'condarv.  412 
etiojo^rv  o|-;  U)l) 
extra-articular,  42() 

opr-rative     intervention     in, 

426 
tn-atnient  of.  426 
functional  n-^ults  of  treatment 

of,  \:V2 
mortality  in.  I.'U 
cause's  of.  431 
influencj'  of  n^v  on,  432 

statistics    of,    Koenig's, 
432 
patliology  <»f,  U)i\ 


Tuberculous    disease    of    knee-join  I, 
primary  distortions  in,  411 
prognosis  in,  431 
statistics  of,  431 
Gibney's,  431 
secondarj'   distortions  in,   412 
statistics  of,  409 

age  at  incipiency,  409 

on  course  and  outcome  of, 

431 
of  results  of  treatment  of, 
431 
symptoms  of,  409 
8ynon>Tns  of,  406 
synovial  tuberculosis,  427 

treatment  of,  427 
treatment  of,  416 
accessory,  424 

Bier's  treatment  of,  425 
cautery'  as,  424 
ichthyol  ointment  as,  424 
iodoform   emulsion   injec- 
tion as,  424 
j-rays  as,  424 
amputation  in,  430 
arthrectomv  in,  427 
results  of,  428 
statistics  of,  428 
Billroth  splint  in,  419 
excision  in,  428 
results  of,  429 

statistics  of,  429,  430 
forcible    correction    by    re- 
verse leverage  in,  418 
functional  results  of,  432 
mechanical,  420 

calii>er  brace  in,  423 
Thomas  kiH^*  brace  in.  420 
o{MTati()ns  for  relief  of  final 

defonnity  in,  430 
plaster  bandage  in,  417 
n'duction    of   deformitv    in, 

417 
statistics  of  n»sults  of,  431 
traction  in,  418 
of  shoulder-joint.  466 
age  at  incipiencv  of,  467 

statistics  of,  467 
pathology  of.  466 
prognosis  of.  469 
symptoms  of.  467 
treatment  of,  469 
ojMTative,  4(i9 
of  spine,  17 
al)scess  in,  29 
age  at  time  of  onset  of,  22 
attitude  in,  change  in,  28 
com|X'nsfitor>'  deformity  in,  2*^ 
complications  of,  108 
alxcess.  lOS 

.   cours**     aiul     ix»culiaritie> 
of.  110 
in  (litTen'ut  regions,  110 
stati>ticsof,  108 
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Tubeiculous  disease  of  spine,  compli-  ' 

cations  of,   abscess  j 

in,  treatment  of ,1 12  ! 

aspiration  in,  114  j 

injections  in,  114  | 

contour  of  spine  in,  changes  in, 

28 
correction  of  deformity  in,  123  i 
Calot's  operation,  123  j 

of  deformity  in,  forcible,  123 
Goldthwait  apparatus  in,  91 
Metzger-Goldtnwait   appa- 
ratus in,  93 
deformity  in,  17 
compensator}',  28 
muscular,  28 
diagnosis  of,  in  general,  65 

Roentgen  rays  in,  65 
etiology  of,  22 
history  in,  36 

impairment  of  function  in.  28 
later  effects  of  defonnitv   in. 

125 
in  lower  cen'ical  region,  60 
diagnosis  of,  61 
from  al:>scess,  64 
from  acute    articular 

rheumatism,  64 
from    cervical     opis- 
thotonos, 63 
from  injury,  (53 
from   rheumatoid  ar- 
thritis. 64 
from  tort  icoUis.  61 .  62 
region.  31) 

attitude  in.  39 

diagnosis  of,    from    !>i- 

lateral      congenital 

dislocation   of    hip. 

4S 

from    hip    (h<ea-<'     in 

infancy.  -4X 
from  hnnh.'iiin.  A^\ 
from  nul>^(•ular  ily*.t  n  •- 

pliit's,  4S 
from     sacroiliac    di>- 

casc.  47 
fmni  sciatic.'i.  4») 
from     srcondarv    Inp 

(liM'.ase.  W) 
fn»ni     >pnn(l\l()h>the- 

si-.  17         \ 
from    >traiu  of  hack. 
M"> 
^ait  in.  39 

in    infan('\ ,    «htVen*ntial 
<li.'itCno'.i>  i\i,  .')<) 
h»t«Tal  inclination  of  hodv 

in.  11 
lo<';itioM  of  pain  in.  41 
lonlo.sis  in,  M),  .\{\ 
p<'lvic  al)MT-;s  in.  I'> 

(hacn<»^i<  of.  dilYen-n- 
tial.  19 


Tuberculous  disease  of  spine  in  lower 
region,  peh-ic  ab- 
scess in,  diagno- 
sis of,  from    ap- 
pendicitis, 49 
from  hernia,  50 
from    perinephritic 
abscess,  49 
psoas  contraction  in,  40 
mortality  in,  25 
muscular  deformity  in,  28 
'•  night  cr\"  in,  28* 
pain  in,  27 
paralysis  in,  29,  115 
duration  of,  117 
frequency  of,  116 
liability    to,    in    different 

regions,  116 
local,  123 
prognosis  of ,  120 
symptoms  of,  1 18 
time  of  onset  of,  117 
treatment  of,  120 
laminectomy  in,  122 
operative,  121 
pathology  of,  18 
physical  signs  of,  37 
prognosis  in,  25 
rational  signs  of,  35 
record  of  the  ca.se  in,  66 
recurrence  of,  125 
relative  fn'cpiency  of,  22 

of  dorsal  and  lumbar  in- 
volvement in,  23 
s^'condary  defonnities  of,  125 
sex  in.  23 

situation  of  disease  in.  23 
stiffness  in.  2S 
svm]>toms  of,  26 
coniplieating,  29 
p'neral.  30 
H'condary,  29 
in  thoracic  region.  ,V2 
al>"^(*i'ss  in.  5.5 
attitudes  in.  52 
d«'viation  of  spine  in.  54 
dia^no>is  of.  .">.'> 

(litTerential.  5*) 
mu>eular  spasm  in.  5t 
])ain  in,  53 
piireon  chest  in.  52 
respiration  in.  54 
treatnu'nt  of.  t>7 
(hiration  of.  123 
iiulieati»»ns    for.    siH'cial.    of 
ditlVn*nt   n-^ions,   106 
niiddh'    cervical  region. 

KMi 
«M-ripito:i\oid  n*gion,  107 
upp«r  d<»rsal  n^cion,   106 
l>y  r«cnnilM*nev,  1(K) 
-p'-eial.  of  dilTen'ut  region*^. 
101 
lo\\»r  dorsal  region,  105 
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Tuberculous  disease  of  spine,  treat- 
ment  of,   indications 
for,  special,  lower  re- 
gion, 102 
middle    dorsal    region, 
106 
mechanical  ambulatory  sup- 
ports in,   76 
back  brace,  76 
comparison  of,  96 
corsets,  95,  97 
corset,  plaster,  95 
Phelps',  98 
Weigel's,  98 
plaster  corset,  95 
plaster  jacket,  82 

application   to    pa- 
tients who  have 
been   treated  on 
stretcher  frames, 
94 
modifications  of,  97 
in   recumbency,  91 
Taylor  brace,  76,  79 

head  support,  82 
Thomas  collar,  98 
Bradford  frame  in,  69 

modifications  of,   69, 
70 
general  principles  of,  67 
horizontal    fixation    in, 

68 
Lorenz's  apparatus  in,  68 
Phelps'  bed  in,  68 
principU's    of,    in    their 
practical  application, 
98 
wire  cuirass*^  in,  69 
in  upjKT  region,  58 
abscess  in,  59 
attitude  in,  58 
symptoms  of,  5<S 
weakness  in,  28 
of  tarsus,  458 

distribution   of,    to   individual 
bones,  45S 

statisties  of,  458 
treatment  of,  459 
of  wrist-joint,  474 

age  at  ineipienev  of,  475 

statistics  of,  475 
prognosis  in,  475 
statistics  of,  474 
symptoms  of,  475 
treatment  of,  475 
tenosynovitis  at  ankle-joint,  464 
Typhoid  spine,  132 
treatment  of,  132 


r.viL\TER\L  dislocation  at  hip-joint, 
251 
knock-kne*',  580 


Vertebr.e,  absence  of,  231 
Vertebral  column,  stiffness  of,  133 
Volkmann  seat  in  treatment  of  lateral 
curvature  of  spine,  221 


Weak  ankles  in  childhood,  694 
foot,  679 

in  childhood,  694 
deformity  of  legs  with,  695 
general  weakness  in,  696 
irregular  forms  of,  695 
outgrown  joints  in,  695 
out-toeing  and  in-toeing  in,  694 
s\'mptoms  of,  694 
weak  ankles  in,  694 
defonnity  in,  679 
diagnosis  of,  687 
etiolog\'  of,  683 
extreme  types  of,  692 
persistent  abduction,  692 
pes  planus,  692 
limitation  of  motion  and  muscu- 
lar spasm  in,  692 
pathologv  of,  683 
rigid,  706 

functional  ase  in  overcorrected 

attitude  in,  708 
treatment  of,  706 
adjuncts  in,  713 
forcible    overcorrection     in, 

707 
operative,  714 
plaster  strapping  in.  713 
svsienmtic  manipulations  in, 
■  709 

Thomas',  713 

varieties  of,  712 

symptoms  of.  6S5 

treatment  of,  697 

attitudes  in.  099 

brace  in.  703 

construction  of,  701 
positive  action  of,  704 
exercises  in,  699 
raising;  inner  border  of  shoe  in, 

(>99 
the  shoe  in.  098 
support  in,  700 
varieties  of.  r>91 
Weakness  of  anterior  metatarsal  arch, 

721 
Webbed  fniper.  495 
etiolopy  of.  495 
tn'atnient  of.  495 
Wliit man's    oixTation    for    acquired 

talipes  calcaneus,  828 
Willet  t's  o|KTation  for  acquired  talipes 

calcaneus.  82<) 
WoltT's  law  of  functional  pathogenesis 
of  dcformitv,  238 
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Wolff's  treatment  of  knock-knee,  5S9 
Wrenches  in  trealnient  of  neglected 

talipes,  794 
Wrist,  deformities  of,  congenital.  491 

-joint,  tenosynovitis  at,  acute,  480 
^  tuberculous  disease  of,  474 
age  at  incipiency  of,  475 

statistics  of,  475 
prognosis  in,  475 
statistics  of,  474 
symptoms  of,  475 
treatment  of,  475 
sprain  of,  480 


AVrist,  sprain  of,  chronic,  480 
subluxation  of,  490 

etiology  of,  491 

sp>ontaneous,  490 

treatment  of,  491 
Wn-neck,  042.     See  Torticollis. 


X-RAYS  as  accessory  in  treatment  of 
tuberculous  disease  of  knee-joint, 
424 


